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"THE ART 0 FE%S 
GUNNERY, 
W herein 1s deſcribed the true way 


to make all ſorts of Gunpowder, Guu-match, the 
Arr of ſhooting in great and {mall Ordnance : Ex- 
cellent ways to take Heights, Depths, Diſtances, | 
acceſſible , or inacceſſible , either fingle or divers | 
diſtances at one operation:to draw the Map or Plox | 
of any City, Town,Caſtle,or other fortified place, ' 
To make divers forts of Artificiall Fire-works, both for i 
War and Recreation, a1{5 to cure all ſuch Wounds that 
are curable , which may chance to happen by 
GunpoweGer or Fire- works, 

This Treatiſe is compoſed for rhe help of all ſuch 
Gunners and others that have charge of Artillery, 
and are not well verſed in 4rithmetick and 
Geometry : all the rules and directions 
in ch13 Book, being framed borh with 


aud without the help of 
Arithmetick, 


—_ 


By Nathanael. Nye Mathemartician , Maſter | 
Gunner of the City of WoxczsrtER, 
LONDON, | 
Printed for Will;am Leak, at the figne of the 
Crown in Fleerſtreet, between therwo 
Temple Gates. 1648. 
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Dedicatory. 
Lordſhips nature, to cheriſh 
ingenuous endevours with the 
particular ſervice I ever did 
owe and beare to your Lord- 


ſhip and Noble Family, occa- 
fioned theſe bold addrefles 


"0 —Dogm——a = I 


Of your Lordſbips | 
my LORD, 
moſt humble Servant, 
N.Nye. 


To the DG. 


TIF OUNg friend, tbe cauſe 
* that moved meto ſet 

s Fen to paper towrite 
PPPF (UCD 4 1 TCatIſe 85 FDIS 
Book of Gunnery , was becauſe 
that in all the Books of this Art 
yet Printed, I never ſaw one that 
gave ample arreftions to attein to 
any knowledge without the Art 

of Arithmetick ; I do alſo verily 
believe that when a man hath 

learned that Art in whole Num- 

bers and Fra#ions , as alſo toex- 

tract 


TotheReader. 


traf the Square and Cube Roots; 
that be wil be without any of their 
direfions, able to doe that which 
divers of them imploy half their 


Books to teach-, in this my I rea- 


tiſe I have added divers T ables 


for thy help, toreſolve thoſe things 


which are elſ[where taught to be 


reſolved by Arithmetick :.and 7 | 


thou haſt knowledge in that excel- 
lent Art , here are things worth 
thy obſervation ; I am ſure divers 
of them were never publiſhed be. 


fore : And whatſoever thou find- 


eſt in my Fire: works, I do proteft 


to thee, that I batve made ,and flill 


do make praftice of themmy ſelf; 


ha- 


& 


To the Right Ho ble 
the E, a L ez of: 
Lord oreat Cu AMBER az 


Faght Honourable, _ 

x PHE patronage of 

| Arts being heredi- 

tary to your noble 
a— Anceſtors, elpeci. 

Fa that of War, wherein fo 

A 3 ma- 


T he Epiſtle 
many of the famous Bx « Tuw's 
have been tranſcendently glo- 
rious encouraged theſe few 
ſheets of mine to crave the pro- 
tetion-of your Lordſhips fa- 
vour againſt themalicious ig- 
noranee-of this-nnhappy age. 
The addreſfes,I do hambly ac- 
knowledge ſavour of toomuch 
boldnefſe: the Treatiſe ſhort : 
and the Authour not of yeares | 
Confident to- preſent pieces 
worthy of your Lordfhips fa- 
vour, or perulall. Yet themat- 
ter in it ſelfe being Noble and 
ſuitable to theſe times, and the 


well known propenſity in your | 
| Lord- 


TotheR eader. 
having by experience found them 
the beſt of all others that ever 1 
have read of:or that are taught by 
Bate, Babington, Norton , 
Tartaglia, or Malrhus ; if any 
man ſhall make the leaſt doubt of 
what I bave ſaid, { am readyto 
reſolve him : And to conclude ,ac- 
cordino as thou findeſt the truth of 
what I have written, ſo give thy 


doom, 1 reſt | 


Thy loving Friend, 


Nathanael Nye. 


Arts Mathematical (in worcefter) Profelled by Nath. 
ue By ae army 4 ng 
here under expreſſed. 


In whole Numbers and Fraftions, 


| Quadrant, Theodclire, Plain Table, 

Deſcription, Demon-\Circumferencer, Circular Scale, 
ſtration, and uſe of £ Mathemaricall Scale or Seftor, 
Iaſtruments, Rulesby Maſter G amter, conyerted 


intro aCrofſe-ftaff. 


cuſe and demonftrarion of the Sphear 
or Globe, borh Czleftiall and Terrcftriall, 
The Czleſtiall Globe in Plain. 


The Principles thereof, with 
the making of diyers Inftru- 
ments ine that Arr. 

| Navigation / The uſe and ProjeRion of 
Aſtronomy Maps and Charts. 
To finderhe truc longitude 


arSca. 


To cakulatethe true motion of the heavens, 
and to find the eclipſes for any time,cicher 
paſt, preſent, &r ro come. 

To make Dials of al[forrs, cither fixed, or 
inſtrumencall. 
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A Tasrt of the Contents 
of this Book. 
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Ho were the firſt Inventors of Gux- 

powder. | | 
What ſorts were from time t0 time uſed ſince 
zt was invented, Chap.2 
The reaſon why Piſtoll powder is not ſo gocd 
for the Canxon as Canxon powder , although 
you take but ſo much of Piſtoll powder, as u of 
the like ſtrength as the common powder chap. 
How to make ſalt-peeter of the earth.Chap.s5 
To make another excellent ſort of pecter , of 
flowre that groweth uponwals, how ſalt-pectc; 
water muſt be boyled , and how to kyow when it 
# boyled enough. Chap.6 
x Tomakeathird ſort of ſalt-peeter very e::- 
cellent, and with more eaſe they the two formur 
Ways, Chap.7 


How 
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How to refine Salt-peeter , to make it fit fot 
uſe. ; Chap.s 
How Salt-peter meale is made ; and how the 
ſaid meale is made , without any beating will 
ſerve to make Gun-poxder, with the reſt.Ch.g 
How the makers of Gun-pouder do mingle to- 
gether the materialls , of which they doe make 
Gunpouder , and how they corn the Pouder. 


Chap.10 
How to make Pouder of divers colours, White, 
Red, Green, Blue, &c. Chap.11 


How to renew aud make good any ſort of 
Gun-pouder that hath loſt his flrengty by moy- 
fture, long continuance , or any other means. 
Chap.12 
Another way to renew Gun-pouder, or rather 
to unmake Gun-pouder,to make it good , znthe 
making of it again. Chap.13 
How you may by taſte > feeling colour , and 
burning, know good and ill Pouder , and how 
amongſt many ſorts of Gun-pouder know the 
beſt ſort. = Chap.14 
To make excellent good match to give fire to 
any Ordnance, fc. . Chap.15. 
How to make an Engin to finde what propor- 
tion of ſlrength onePouder t to another,Ch.16 
To try the ſtrength of Pouder divers other 
WAYS. Chap.17. . The 
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The Contents, 


The cauſe w the art of Cnnntry u not of 
that efteem as ſuch a noble Art deſervath, wid 
who are the cauſers , and diſeſteemers of jt; 


bn Chap.r$ 
The properties, office and duty of a Gunner. 


:hap. 19 
' Whatqualifications every mat onght th 7g 
when he firſt gets comme 0 t0 beaGunner. 
Chap.26 

How to make the diſpart of any true bortd 
peece of Ordnance. Chap.2 
To know whether your Peece be Chamber be- 
red. Chap. 22 
To know what diameter every ſhot muſt be of, 
t0 fit any Ordnance. Chap. z 
To finde what flaws, cracks, and honycombes, 
are inevery Peece of Ordnance. hap. 24 
To finde the diameter of any round [ho by 
3s Crrcurmference. Cahp.25 
How by knowing the hei gr 4#d weight of one 
ſhoe, to know the weight of any 0:her , the 


height bring given, Chap.26 
. Howby knowing the height and weight of one 
ſhot ro finde the height of any other ſhot , the 
weight being given. Chap. 
To finde what proportion there is between bul. 
lets of iron, lead, brafe and ſtone ;, an16 
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knowing the weight Y ohe foot of one mettall, 
z0 finde the weight of any other ſhot, of any of 
thoſe mettals, of that diameter. GChap.28 
A Table to findthe weight of any ſhot of zron, 
lead, or ſtone, from two inches diameter , to 
eight inches, exadtly calculated, Chap.29 
How to make a ſhot of lead and ſtone, of the 
like weight, as 4 ſhot of iron # of, being of the 
ſame height. Chap.zo 
How by knowing the weight of one Peece of 
Ordnance , to know the weight of any other 
Peece of that ſame mettall., or of any other 
mettall, being neer of a ſhape. Chap. 31 
How by knowing what quantity of powder 
will load one Peece of Ordnance , to know how 
much will load any other Peece. GChap.32 
To fide whether a Peece of Ordnance be true 
bored or no. Chap.33 
A deſcription of all ſorts of Ordnance from 
the Cannon,t0 the baſe,of their weight,lodine, 
ſhot, and all other things apperteining tothem, 
Chap. 34 
Of iron Ordnance, what quantity #0 allow for 
herr loading. | Chap. 35 
To know what quantity of pouder ſhould FA al-. 
wed 104 Peece not trulybored, Chap.36 
How 
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How to make Cartreges for Ordnance , and 
how to fill themby help of aninch Rule , to ſs 
many pounds and ounces as you pleaſe.chap.z7 
' How togivelevell to « peece of Ordnance, to 
 makea ſhot at any mark within point blayk, 

_ Chap.38 

How if the firſt ſhot do carry to the nels . > 
left. or under, or over the mark :t0 amend it in 
making the next ſhot, Chap. 39 

Of the Gunners Quadrant, which « tobe uſed 
in ſhooting at Randon , and what portion the 


degree of a Quadrant i. Chap.go 
' Tomake an effettuall ſhot out of a peece of 
Ordnance at Raridon. Chap.g1 


To make another ſort of Inſtrument called the 
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Peece of Ordnance with more facillitythen the 


Quadrant, Chap. 42 
To divide the Gunners Rule into degrees by 
help of a Table. Chap. 43 


-To give level to a Peece of Ordnance with 
the Gunners Rule , at any degree of Randon, 
| | | Chap. 44 
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to a Peece of Ordnance without the Gunners 
Rule. Chap. 45 
How to make a ſhot at the enemies lights in 
— T 2 the 
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the night. Chap.46 
How to make 4 perfet? ſhot in a dark mght, 
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|  haight 
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CHAP. I. 
A deſcription of the Morter-peece , and hom 
to make one of Word and Paſibord for anced, 
thoſe of Broff: and Iron being wanting. 


. « Howtofit andprepare Granaaves for the Mor- 


fer-peece. chap. 2 
The manner how to make Granaaves of Can- 
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. How to make fiery Arrows or Darts, chap, 
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mens hands. chap.8 
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Of Artificiall Fire-works for 
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CHAP.1. 


Who 3 were the firſt Inventors of Ganpowder, 
and how it came tobe invented. 


Ome Italians have declared, 

Loos Thar Archimtdes the Phi- 
> 1oſlopher was the fiſt In- 

yeator of Guns and. Gun- 

Zr Rs Powers for YValturus de- 
clareth in the tenth book 

of Warfare, That Archimedes uſed'a cet- 
tain kinde of Engine made of Tron, out of 
which he ſhor againſt an Army upon the 
land (with an incredible noiſc) ſtones of 
great weight and bigneſs, which Relation 
makes us believe, Thar it was an Engine 
like unto a Gun : Bur whether this be true, 


or nor, is doubted, for learned men are of 
B | divers 


WW Re 
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2 The Artof Gunnery. 
divers mindes: Hwnfer and Gilzert Cop- 
not have writren, Thar Guns were (deviſed 
firſt in the year of our Lord 1370. by a 
Monk , whom <Marſter calleth Bertholdus 
Sthwarts : Mr. Dre our-Countrey-man in 
his Mathematical Preface and Diſcourſe 
_ of Menadre, faich , That an Engliſh-man 
was the firft Inventor of Gunpowder, 
though his ſaid invention in another land, 
. and by other men, was firſt executed; Alſo 
our Engliſh Chronicles do report, ' Thar in 
the year 1380, a Monk did gnwillingly 
ler fall a ſpark of fire upon Brimſtone and 


Saltpeter, beaten ro powder, in a Morter, 


in 
covered with a flat ſtone, he ſceing this 
mixture blow off the ſtone from the Mor- 
ter, did thereupon deviſe a kinde of Pow» 
der, and taught the Yeretians ro-uſe the 
lame in Iron pipes againſt the Gennuits, 


. Cuae, 
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What ſorts of Powder they made ( from time 
to time) from the firſt Invention, to thu 
+7] preſem. 17G", 
dat] 94 | ; | 
none: was always made of Saltperter, 
A , Byimſtone-and Chaxcole ; alchough 
ſome Authors, naye counſclled to adde to 
the ſaid materials, Quickhlver, to make ir 
more ſtrong: others aqvifeus to ufe Aqua- 
vite ; Jome would have us adfle rhereto 
fome Armoniack , ſome bid us put chere- 
unto Camphir; ſome make -Gunpowder 
wjth;rhe coals,of Bulryſhes , and divers 
other ways, which I will;nor ſer down : 
Bur I wil! here ſhew you the making of 
 Gunppwderirom time totime, as it was 
- collected from ſuch' Authors as lived ci- 
ther one.or two hundred years fince, by 
' which you may gather , how-thar Gun- 
.pawder hath ll mended. .and grown 
ro great perfeQion .fince the-firſt inven- 


t10N, 


B2_ The 
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4 The Artof Gunnery. 
The making of Gunpowder after the moſt 
. ancient maner, Apn0,1380. 


+.» The firſt. way, 


Saltpeter one part. 
Brimſtone one part. 
-+Charcole - Oc part. 


"54s making of Gunpowder , as Authors 
2 reach, abour the year 1410. 


The ſecond way, 


' Salepercr \___ thteepants. 
\Brimſtohe ; .- tWO.patts. 
--Charcole tWO pats, 


Thi making of Gunpowder, as'it was 
made in the year 1480. 


The third way, 


| 1. Saltperer nr” ghe. parts. 

& - Brimſtone  ,- - ,, three parts, 

-» Charcole _ three parts. 

The making of the beſt Powder ——_ 
----" the year 1520. 7 

The fourth way, 

Saltperer ' fourparts, 

Charcole one patt, 

Brimſtone one part, 


The 
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The. beſt ſort asis' made now at this pre-. 


I 5 ſent, CEN | 
1933 4 The fifth way, I 
F - rpeer 179 fix parts. 
 Brimitone, . * * One part. 
, Charcole _ one part. 


The Musker Powder is now commoniy. 
made of Salrperer five parts, one part; of 
Brimſtone, and one of Cole; and Canon 
Powder of Saltpeter four times ſo muth' 
as of Briraſtone and as of, Cole, © 
92 Ln nlue 1 


CHAP. 3. a 


\\ 


The reaſon why Power made of ſix pounds of 
 Saltpeter, one pound of Brimftone, aud one 
of  Charcole, s fronger thew Powder male 

- of ſeven pounds of Saltpettr, one of Brinti © 

' ſtone, and one of Cole, and' alſs ftrozzer 
1 hen Powder made of five pannds of Peter, 
- - ohe.of - Sulpher:or Brimſtont,' and one of- 
- Cole: Or tle why ſix of Peter, one'of 
 Sipher, and one of Cole,-is the ſtroneeſs 
Powder that can be made. © 7 
Is! certain, that the beſt Powdet would 
& berhatin which is moſt Salrperer, it a 
| MS —_ 


6 Thethof Gunntyy. 
ſmaller quantiry of Sulpher and C6le;rPien 
bur orice ſo much of. excher of them; as to 
be one fixr parr to che quantity of, Peter, 
mighr ſerve; which compoſicion I wilt call 
6--1--1, meaning ſix times ſo miich Peter, 
as. one time Sulpher ,. and one time Cole . 
Bur lefſe Sulphec and Cole, as 7- 1:-t, the 
Sulpher and Cole are tiot able ro pet form 
EY execute the office as they ought to'do, 

rhar is ro ſay, to be on fire quickly, and fer 
the Salrpcrer ofi fire, and fo mainriin the 
ſame fire, -until it be wholly reſolved into 
fire, therefore no more Sulpher and Cote 
ro ſo much Perer, would be to lictle pus- 
poſe: Certainly if Gunpowder. wereornly 
made of Peter; that would be more {ſtrong 
then Powdes. made of Perer , Coke, and 
Brimiſtone z bur becauſe che ſaid Peter is 
nor apt to butn in a flame quickly,as.Brim- 
ftrone will do, nor maintain. rhe lame. until 
allis conſumed; as Cole will do, therc- 
fore it is ncedful ro adde Salpher and Cole 
thereutico \: and onely-ſuch a quantity as 
will juſt ſerve turn + In. Powder: 5--1--1, 
by experience. js found more Sulpher and 
Colc then needethi ; yet it is good hiot'ohh 
ro inake Powdet bf '5--1--1 ,* which 
$7 Musker 


The Arrof Gmnnery. 7 
Musker, Powder,buralſo of 4--1--1,which 
ſeryerth beſt fog great, Ordnance. - Now 
the reaſon, why this laſt ſcxrr ſhould ſerve 
berrer fox Ordnance, then Piſtol Powder 
of 6--1--1, whichis the ſtrongeſt of all, 

I will ſhew in the next Chapter, 


1 


pe . . . 


——— 


Js OOI TL | C ule 4. 
The reaſan why Piſtol Powder being the frong: 


| , eft, is mit ſo good for the Canon a Pow 

* '4—1=1, the weakeſt ; no ni althoueh 
' q0n take but ſomich of the Piſtol Powder 
"48 op finde by an Engine to be af. like 


"TY | 


*  [repgth with another quantity of Cazon 


"T He-reaſor why Canon Powder is beſt 
4t .for Ordnance, is becauſe ir-rakerh UP 2 
greater roomin the Cylinder of the Picce, 
then Piſtol Powder ;tor intaking up much 
rpom, .ithath che greater fortificarion of 
Mercal aþouric , to keep it from breaking 
The Picce :.'Syppoſc a Saker requireth four 
pound:of grear Powder for ber loading, 
and {would know how much Piſtol pow- 
ger/3S equal in ſtrengrh ro four pound of 
, | Canon 
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Canon powder, trying by an Engine made 
of purpoſe rotry powder, F finde three 
pound co be of þke force : you may eafily | 
conceive that the three pound harh but | | 
three quarters of the 'Merral of the Piece, 
ro keep jt' from” breaking , when 2s four 
pound hath ane quarter more Metal then 
the other three had. 

To make it morephaia, if you look into 
the ſecond Chapter you ſhall: inde, Thar 
the firſt powder of all, was made of juſt 
Jo much Saltpeter, as of Cole, and of Sul- 
pher, called i—1—1, it you. bad ſuch 
powder, and alſo one of the qld Pieces 
made tn thoſe days, as ſome gf. chem may 
yet be ſeen in many Cities o» England,you 
could not load them with any other pow- 
der but they would break. - You ſhall hear 
whar T have: done; 'T-made ſuctt kinde 'of 
powder as 1—1—7, and trysdhow much 
of that powder was in ftrerigth 'to "One 
pound oft Piſtol powder, being 6—r—r; 

y an Engine I found three pounds and 
nine ounces, the Piece was Saker bor&of 
Tron, and the thickneſs of the Merral about 
rhe Chamber, was rwo inches in thickneſs; 
I loaded. the Piece' with four pound of 
— weak 


, oy ©o—_ | 
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|  mweik powder 7.which filled the Cylinder 
of rhe bore nine” inchesſuſt , 'which nife 
| kniches in Tength, and-two in thickneſs 
- , | about the Chamber, is Two hundred 
twenty five inches of' Mertal abour the 
powder, near Forty ſeven pounds weight, , 
at this adventure the Piece came off ſafe ; 

but being loaden with one' pound- and a 
. quatter of fine powder almoſt, which filled 

rhe bofe burtwo inches and'rhree quiiters, 

#9d had roits fortification bur: Sixty eigher 
inches and three quarters, whidtt is in | 
weighr fifteet/pounds%'at the diſcharge of 

thee Gun, it brake in{divers pieces! This 

was done itn De##ton,upon the -17 of March, 
Hmm Dom. 1644.' as many people cari 
witneſs. 32 THAT $90 
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' How to make Artificial iSaltpeter of tht 
QAlrpeteris 2 mixture of many ſubſtances 
F gotten with- fie and water, out of dry 
and durty earth, or out of that ground 
- which is found looſe within Vaults , 
ra” Tombs. 
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Tombs; or deſolate Caves, where rain can, 


not-come in, and alſo Charnel houſes, 


The beſt of all is made of. beaſts dung 
converted into earth, in. Srables-, or in 
Dunghils, of a long cime not uſed, and 
it iS requiſite, what dung ſoever it be, that 
by long. continuance of cime it be well 
refolved into earth, and all the moiſtneſs 
dryed up: When -you- haye occaſion tg 
make of this dung, or carth, a great quan- 
ricy of, Salrperer; ir will-be neceſſary for 
you ro provide many Cauldrons, Furga- 
ces, Barrels and Tubs, and wood for fire; 
chefe Barrels muſk, be. ſer on end upon1a 
Form, the 9g -txy bao ous; and near 
rhe. botrom a hole bored with. an Augxe, 
you muſt cover the inſide of choſe holes 
withan earthen Porringer , and ſtop the 
outſide with Taps; then fitlup-rhe Barrel 
with the ſaid earth, wighiy a ſpan of the 
brim, and remetaber rhar the earth abour 
the ſaid veſſe)s ſhould be ramined down, 
yer that part of rhe earth thar kierh in the 
midſt vf rhe veſſel, may lie. looſe ; after 
wards pour a Bucker of clean, water. upon 
the carth, and afterthat pour another, nor 
failing co do'{o4ill all che carch within me 
p | Tu 


| 
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Tub'be well mioiſtened, which ought to 
contirive thus otic dy and night, the water 
A x Hhafrds breadth above'che earth , then 
vt 6ur the Taps or Spiggors out of the 
Fo in the veſſel, and ler The water drop 
out bf thar veſſel into another, {being ſet 
brider/it: When' you ſee © tore water 
will: drop , empry-the underiioft veſſel 
agaih into the *bppertnoſt, 6ut of which ic 
aid drop, and'otit of the ſame ler ic drop 
hgain; fo Eoforg ad4ſd muchas ir can, this 
waret When i it harh'droppedtwice, is called 
warer of Fdot, and al "ihe waſh of earth, 
211d tb be” faved by ic flf+ Aer this 
þotit other Clear' watet ups h1rhe very ſame 
E: Gull in the 'Fib; ad when'the Fad WA- 
cex-hath droppetour of the” higher veſſel 
inirs'the Tob'char Hands under, 'rake all the 
canhiStic of tHe tipper veſſel, 'and fill it 
with tnote'of the {aid carth , then pour 
In this earch" inthe veſſel , the water as 
nk me firſt; ealled water of Foot, and 
'bF earth, ifferingirr to drop through 
the me into theundetmoſt Tub, ſanding 
under thie earch Tub, To often- until ir be fo 
ſalt a$rv bite your rongue; and that an egg 


will ſwim on rhe-rop'of the warer : = 
rſt 
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firft water being. broughcto this perfeQior, 
- pour the ſecond water upon the ſaid earth, 
or other earth, that it may, by often paſſing 


. 
_ on 


through be of as biting ataſte as.zhe for-, 
mer, as alſo able to bear up an egg: Now: 


this ſecond water being yery ſtrong,, muſt 
be boiled in a.Cauldran, and after ic hath 
well boiled, abate the fire under rhe Eaul- 
dron, until you have taken off it, all the 
ſcum, which muſt be ſaved.in a Pox,, then 

reſently make a good fire, to caule, ir tg 
boil again with ſpeed, :and asrthe water in 
the Cauldron .diminiſheth, ſcum the ſaid 
water, and keep the ſaid (cym: When che 


ſcum ſhall be thick, hard,,and of .aFrench 


Ruſler colour, take: fome water. our of th 
Cauldron, and let ir drop. upona de: 
Iron , for if the water be boiled enoygh, 
the drops of water will coogeal .ugon.the 
ſame Iron, but if they do not congeal, it is 


a lign it may abide the fire Jongers WH 1.its 
boiled, as you may perceive by t ore 
named figns, take it from the fire, and.pre- 
ſerve ir, becauſe ir is the Peter-water; Now 
when you have made an endof boiling the 
ſecond water, you muſt boil and ſcum the 
firſt water (named water of Foot, or, waſh 


of 


_ - Do EE ern EO = Es os ne 


" REBag* DY SW  W 


'T he Art of Gunnery. - ts 
of carth ) rill ic ſhall caſt upa ſcum of a 
French Ruſfſer colour , unto which if ir 
ſhonld happen to. cleave to the fides of rhe 
Caulgron, you may pur in the other Ruſ- 
ſer ſcum (that was made and ſaved by you 
|  before)'to boil with it, until che drops of 
| this warer falling,upon Iron will congeal ; 
if this congealed water be very ſoft, you 
muſt boil ir longer, butif hatd, ir is a fign 
' Fis burned; to amend this fault, put ſome 
| clear water thereynto to amend it, then 
raking rhe Cauldron from off the fire, and 
- ſerting it aſtoop, fo thar the lies and drugs 
(which being congealed are the very falc 
whereof Salrpeter is made) may not with 
any warer run over the brims of the veſſel : 
You muſt (if you will make” good Peter) 
ſuffer the ſaid water ro' ſerrle ia the ſame 
veſſel,” and congeal in a dankiſh room, and 
'the water which after two or three days 
will not congeal, hath' dropped into ſome 
© other Tub, rake the Saltpeter our, and pre- 
| © ſervethe, water that dropped, becauſe ir 
| Maſter water, 'and ſhall atrerwards be uſed 
| - nsI ſhall give youdireRiohs, 


Cuay, 
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To male another excellent Ph 0 f Sale * 
Flower that groweth on. 
peter water muſt be boiled, $i, rh 748 
may know when it it boiled emough. 


ob of flower or plaſter that gave 
on walls four pants, of unfl:& lime one 
part ; this-one- part of lime muſt be well 
oiled in water overa fire, and after it hath 
\ boiledenough, it muſt be raken fromthe 
fire, and red to ſexele, then ic muſt be 
firained into another veſſel; then; purtbe | 
Four parts of. flower incoſuch a veliel as I + 

. inthe laſt Chaprer ordered far earth, pour 
upon the ſaid Hower ſo muchof rhe [co 
ed water, which I call Le or lime water, as 
will diſſolvexhe:flower., when be foyer | 
is diſſolved, letche warex drop our. of the = 
faid veſſel, into.an under veſlel.;. then : boil 
oe of le miner whe hs 
sTIre,t y ut, upon £on- 
\gea po TR fr htb 910 for 
if rhey are very kard,-the waver i8. hurngd, 
bur if ſofr, not enough , when it is well 
bailed (thati is, to haye che drops thereof 
on 


— _ - — — —— —— - - 
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ST es hy ' 


on Tron neither roo hard:nor roo ſoft): take 
it from rhe fire; and ſcum it with a fcum- 
mer, and do unto it all that harch been 
wght if the laſt Chapter to be done with 
Perer-water. | 


_—_*—_— 
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th end. « thi: Pre Ge 


' - cellent, and with more eaſe, and lefi-coft 
then the two former ways. | 

FA ke Quicklime, and pour warm wa- 

oÞ:26 _ ir, and ler-it ftand fix days, 


_ Nirring it once or twice a'day , take the 


clear of this warer, ſet it inthe Sun until ir 
be waſted, and rhe Saltperer will remain 


in the bottom. 
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Cuay, 8. 
Saltpeter , 10 make it ft © 


— 


for uſe. - ${ed 
Utr Saltperer with well lacked limeinto 


| @ a clean Cauldron, and'pour vpon ic 


fo much lime warer, or fair water, as will 
nw lie 


& "0? -— l ny 4 » 4 FA 4 ; 4 : gg A. wh l ws oY $* +. ""# 
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lie four fingers in height above che Perer 
and lime, and make a 'good, fire under .rthe 
Cauldron, chat they>may ,quickly boil. 
and be you ready, as ſcum ſhall rife; ro-rake 
itaway with a ſcummer, when you, per- 
- Ceive that no more ſcum will riſe, rake the 
Ketrle from the fire , and: ferting it fome- 
whar aflope, ler the boiled water cool, ſer- 
tle and clear in' the Sun; if the boiled wa- 
ter will nor wax clean by this means;: pot 
aſhegintoir, and boil the ſameagainalitle 
while: This done; rake. the! Cauldron a- 
83, Frag the fire, and ſerir aſlope, ſprin- 
kle on the .botiled. water ſome fair water 


cold, for by ſo doing yon ſhall make. the --* 


ſaid water: clear; this water. being clear, 
muſt by liccle and lictle be poured out into | 
ſome other veſſel, ſo thar the dregs or 
grounds may nor go out with the ſame, 
for the” water -which Jlicth above tn the 
veſſel Salrpeteriis made,and in the water 
below art the bottom of the veſſel , which 
- arcthelics or dregs of Saltperer ;'atter-you 
have inthis ſort poured ourthe aid watec 
into orher-veſſels.,, and. have ſuffered the 
ſame fortwo days (or moreit nced be) ro 
copgealin the ſame veſſels you muſt rak 

| ecac 
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the ſaid congealed water (which is Salr- 
peter) out of the veſſels, /and dry the ſame 
. with the hegt of the Sun, or by thefice.. 

_ .. Aﬀter you have taken the ſaid Saltperer 
out of the yeſſels, the water which re- 
tnains boil over a good fire, and when ir 
caſts -up'any- ſcum, rake the ſcum off ;rr 
try whether -ic be enough, by. droppg 
ſome on Iron; if it congeal in atemperac 
way, take it from the fire 5rhjs being done, 
as.it cooleth you ſhall ſee a-chin: skinzo 


lic upon. the water, which alſo ſci off ; 
this water will then congeal into Perer, as 
did the other; but it is not ſo.good..., ;; ./| 

\ Torefine. Salrperer with fire, do thug, 
Take an Iton Skeller and fill irwith Peer, 
fer.ic on the fire, and cover it gJloſe-with 
ſome Iron coyer on the top , or with a 
Tyle; when the Salrperer is meked , rake 
Brimſtone wolf finely beaten, and caſt 
ſome thereon, kindle ir, and letir burnrill 
all che upper part be burned ,' which when 
effeed; will Ieavethie' Salrperer clear like ' 
coa'piece of- Marble, for the Brimſtone 
will burn up the groſs viRieuſaels' of che 
Salrperer,, : 2 1 "ICY 
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aſe Guneptern with} 5 waterials, $1 


iF FAtgaFettJoover the- Greyind-pur Salt 
2 bet thertin'; 'when i ſhall begin to 
\DGUTfr/ang! Sakke: ſtir! ir '«boor 'with- a 
"WOogeti' Lidlt: >ceaſe ROE xo! page's the 


" Salipoter well-vo! etherCiint{] ir wax dr Y: 
t 


: br by fo d6inp: you MalPeake' alway 
-2ndd6antAI that wasin it y then'pouting 


{0 much wa&izrs the Kettle as will cover. 
.thePetty,” youmuſt melt the Peter again 


"Ove? thi fire! Contintially Bitrmng it; until 
'Wheeome dry-2s before, and we like meal. 
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Ut all the Saltpeter cogerher thay pou 


will uſc into a Cauldron, forif ir be ro 
e 14, make 
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make Canon powder, you muſt rake four 
parrs of Perer, one part Brimſtone, and one 
parc Cole ; if Musker powder —I—1; 
if Piſto] powder 6—1—1: boil che Sale- 
peter in a Cauldron , with ſo much water 
as will ſerve to'diſfolve ic; which being 
diſfol ved, ought to be waſhed and laid 

n a clean place; this done, bearinro Fx 
the quantity of Colethar is ;r0 bs added to 
this mixture, and chen purthis duff or fia © 
beaten Cole unto the afolyed Perer , k I 
corporate them very well together, and a as 
you are blending them, purtin by litle: : 
ierle rhe Sulpher very well beaten ; when 
this mixture of Sajrperer, Brimſtone and 
Cole are well incorporated , lay ic forth 
fo dry a little ; when the ſame  mixrute 
is ſomewhat dr Jes by beating the Cole 
until _ it is ſub poſe 3nd fabyp le » gol 
ſs, made a very, well miXxe [8 nce 6, 
well] rough a ſtye, chen o, Ws M1 
vine r upon it, corn it; fb en 
Gunpowder dry i ita gainſt he e fire, a 

unpowder is Dade.” ere ed 
ways to' grinc de Gunpowds er, he 


x5 to. ſtamp'ic. "a Morrters, with's 4 bo To 


at the powder 4 Few 
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moſt finely beaten , and with leaſt labor , 
with a knife cur in pieces ſome of this com- 
pofirion.andif ir appearall black, iris well 
done, bur if any of the Brimſtone or Peter 
is ſeen, ir is not incorporated enough; 
Now I will ſhcw you. how te» corn 
Gunpowder. 
_.. Firſt, piepare a five,. with a bottom of 
thick parchment, made full of round holes, 
then moiſten the powder, which ſhall be 
corned, with water, put the ſame ard alſo 
a little bowl into the five, when you have 
ſo dore, fift the powder, ſo as the bowl 
4 Wop up and down.in the five, may 
"break . 
by running through the' little holes, co 
Corn. | | 
. You may alſo make Gunpowder by (ifr- 
.Iingevery one of the three materials by ir 
_ Jelf through a very fine five, and then 
. moiſten them witch ſtrong vineger, andin- 
, Corporate them together, for 5 aolokr that 
. moiſtneſsthe powder will be made more 
ſtronger, arid Phreh more finer, then corn 
ras before is taught: Note, That if you 
. cannot fift it through rhe five, beat rhar 
gain into powder which will nor —_— 
unti 


e clods of powder, and makeit © 


—_ 
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until it will go through alſo, when you 
have fifred theſe. materials two or three 
rimes ſcycrally,chen blend chem well roge- 
ther,and ſift chem alſo rogether ; when you 
have done this, then moiſten them with vi-- 
neger, and proceed as before: Remember 
alſo, That Charcole made of the lighteſt 
wood is beſt. | 


——_— ——. 
— Cc _—__c_A@> 


— __—_—_——_—_—_—_ 


Cuay.1t. 


To make Powder of divers colonys, and firſt 
to make White Powder. 


| J'ox of Saltperer ewelve parts, of 


Brimſtone rwo parts, and of Camphir 
one part, bear, fift and incorporate all theſe 
things rogether,” as before you have becn 
raughe ro mix other materials rogethers 
after you have ſo done, bear theſe things 
ſo again, and ſo oft, until you are ſure the 
are well incorporated, then moſten ir ar 
Aquavitz ; when you have thus done, corn 
the powder, 


C 3 To 
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To make Red Powder. 


"Take of Saltperer rwelve parts, of 
Britmftonie two parts , and of Camphir 
one part, bei, Gf and jncorporare all theſe 
cHings together, as 1 raughr juſt now ; chen 
bear chem again, until chey are perfeRly'in- 
corporared : whereas before you mall 
chem with good Aquayitz, now you muſt 
moiſten this with Vineger(fod with a good 
quantity of Braſil, until the third part be 
boiled iway ) this Vineger being red as 
blood, will-make the pbwder likewife ſo, 
ic being moiftned with 1c, and then corned 
as before is caught. HE 


To makt zny other colonred Powder. 


| Boil che Vineger in ſuch tranſparent cq- 

lours as. you would have the powder to be 

_- ya_ rocn, with a linke Verdigredce, 

* - gf blue; with blve Bice, and the like , al- 

. -- -ways taking care, That the colour þec not 

- thick, bur very thin , otherwiſe it will 
weaken the powder that you do make. 


CHAP, 
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To renew. and make good again any fort of Gun: 
powder that bath loſt its. frengeh. by, mot- 
fture, long ly'ng, or by any other mexns. + 


Hvirg moiſtened che faid Gunpowder 
wich Viozger., or fair water-,; beat it 
well in a Morter., and then fifc it chrough 
a five or fineſearſe z with every pound of 
Gunpowder, mingle qne,pynce. of $alt- 
perer that hath. been mealed, an when 
you have fo done, beat and moiſten xhis 
mixture again, ; uatil you. ſee by breaking 
or cutting wich a knife, thar chers is ng fizn 
of Saleperer. or. Brimſtong nit :>More- 
over, carn this powder when iris incor- 
porated with the. Peter-as. it ought 49 be, 
and you have done. . *-,,. , -. -+'., 


; 
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Anther way to renew Gunpowder , or rather 
* t0 wnmake Gunpowder, ts make it g00d, in 
themaking it 4c ain, 


pus much thereof (as you will refine 
2 or new make again) into a linen bag, 
and then tie a ſtring or rather ſmall cord 
abour the mouth of the ſaid bag , rhen put 
itinto a clean' Kettle, and' pour ſo much 
water therein as will coyer the bag, this 
done; make the water to boil, till a drop of 
it laid upon iron'or ſtone will congeal ; and 
while the water boileth, remember to ſcum 
it, if need; require when it will cangeal, 
eake'ic from the fire, and ſcr the Kertle 
aſlope ' when the water is as clear as ir 
will be, pour it out into ſome veſſel where 
it will congeal into Saltpeter , when yau 
have taken che Saltpeter out of the ſaid 
veſſel, that water as remains, boil again 

until ic will (by dropping a drop thereof 
upon iron) congeal, then pur it again into 
che ſame veſſcl; andthus do with a!l ſuch 


water as is laſt, after you have taken our 
- | . -- _— 


The 
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The Saltperer and Brimſtone which 
were within the ſaid bag, did diſſolve and 
ſake into the boiling water , yea,. the diſ-» 
ſolved. Peter turned into water, and the 
Brimſtone ſunk down to the bottom of the 
water, where you may finde it; but the 
Coles (which were formerly compounded 
with the Peter and Brimſtone) they remain 
in the bag, amongſt the lies and dregs of 
the decayed Gunpowder: therefore when 
yu have gathered together all the Saltperer 
y the means above named, and dryed the 
ſame, weigh ir, and alſo weigh the Brim- 
ſtone and Cole by themſelves,' and what 
you finde every thing to want in irs quality 
and due'proportion, take up with more, 
then mingle, bear and incorporate them, 
as you have been taught ro make new 
Gunpowder, | 


CHar. 
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| Cnavp. 14. 
How you ney by taſte, feeling, colony 211 bury: 
ing, know oid aut il Powdir, and how 
amv muny forts of Gunpooider you 
'miby know the beſt (v1. | 
1. TY how mich Gunpowder is the: 
| harder in feeling, by ſo much the 
bereer it 13s ; | 
2. Giripowder of afatr Azate or French 
Riſer colour, is'very. good; and ic ha 
be -judged to have! all irs teceipts well 
wrought and ſufficient of ehe Peres well 
refinedy --* 03 ©: eF | 
g: Lay ewo or three corns of Gin- 
powder upon a white picee of paper, the 
one thre: fi1gers diſtant from: che other, 
and pur fice to one of chem, if the pewder 
be gooJ and Rrong, you ſhall ſee chem all 
on fireat once, and rhar there will remain 
no groſsneſs of Brimftone or of Saltperer, 

' nonot any thing bur a white ſmoky colour 
inthe place where chey were burned, nei- 
cher will thic paper be couched. 

4. If good Gunpowder be latd upon 
the palm of your haad, and, ſer-on 


fire, 
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fire, you will nor be bnined. _. 

5. Gunpowder chat hath a very ſharp 
raſte, hath abundance of the Perer not well 
re fined, and will moiſten again. 

6. If white knors, or knors'of a french 
ruſſer colour , ſhall remain after powder is 
fired, it is a fign thatthe Salrperer was hot 
well refined, bur lefr foll of falt, and greaſe; 
eſpecially when the fame knots ſhall in 
burning be dankiſh, and leave moiſture 
in the place where the Gianpowder was 
burned. 

7. It hard.dry and white knots,or pearls, 
ſhall remain afcer tbe Genpowder is fer on 
fire, it is aſtgn thattrhe Gunpowder is noe 
well wrought and it becometh evety Gun- 
ner to beware of ſuch powder, becauſe if ir 
doth lic long in Piece, it will wax fo fine, 
that if you wnload not the Piece, it will 
in his diſcharge indanger the Picce of 
Breaking. | 

8. If fmall black knors (which will-burn 
downwards in the plice where pr00f is 
made) remain afxer firing, they 'do fhew 
that the Gunpowger hath nor 'er.ovgh of 
the Perer, ahd that it is of little force Gr 
firengeh,” abd floyrinfiring. 

91 


18 The Art of Gunnery. 


9g. If alinle heap of Gunpowder ſer a 
fice, doth. make a noiſe, riſc up with grear 
ſpeed, and yield little ſmok-, ir isa fign 
of very good:powder. 
ro, If the flame of fired Gunpowder 
fhill riſe up ſlowly, continue long, make 
liccle noife, and yield ſmoke in grear abun- 
dance, it isa_ fignthe powder hath much 
Cole and Brimſtone, and coo little Peter, 

1-1. [f Gunpowder burned upon a board 

fhall black the ſame, ir is a fign that there 
is overmuch Cole in that powder. 
. 12. When 'Gunpowder is moiſt, or 
full of the earth of Saltperer, ir is naughc 
ro be ſhor: out of great Ordnance, for it 
ſhameth che Gunner which uſeth ir. 

13. If Gunpowder be very black, it is 
either a {ign that there is roo much Cole, or 
char ir is moiſt, and when you rub it vpon 
white paper, it will black ic more then 
ether good Gunpowder will do. 

14. Amongſt many forts of powder to 
know the beſt,  makea little heap of every 
ſort, and then ſertingehoſe heaps one from 
another, mark well when-you put fire unto 
them, which of the heaps did ſooneſt rake 
firc ; for that powder which will ſooneſt be 

en 
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on fire , ſmoke leaſt, and leaveſeaſt fiph 
behinde ir, is the beſt ſort of Gunpowder. 


How t0 make excellent good match to give fre 
to any Ordnance, &c. 


A ke cords made of hemp thats not very 
fine,or of toe, which is berter,alchough 
it will ſooner conſume, and let every cord 
be ſo big as a mans lircle finger; [this done, 
boil the ſaid cords in ſtrong lie , |aſhes, and ' 
a licele Saltpetex till all the lic be waſted. 


| —— 


CuaP. 16. 
How to'make an Engint to finde ap greys 
tion of ſlrength one kinde of powder & in 
compariſon of other powder, * 


"TX lid of rhisEngine is made toriſe up 
in a ſtraight line, and is as big as the 
box, and alſo hollow ; on each fide of 
the lid or cover, is a {mall hole for a 
wyreto paſs through, and-on one of the 
illars of the Engine are little pieces of 
braſs. or ſteel, ſo Feced that hey may riſe 
reg 30-0 and give way40 the riſing of 
the lid, and ſo ſgon2s.it 15.28, will hold ' 
it there, and willner-ſufferi#40 pals back 
$2.35 Þ.; again 


—  C— ——— com ———— ——-— 


ge The dit of (Famer. 
again ;theform-wherept is hece preſenced,; 
SETEy "7 28 


—— 


—— — — — 


, EE //////// 
|| Wn | 
| | ll 
k g 
i bf 
1} 
\ 
w ===>: 
; ALT mmTTE many 
; E mou mi METAR. —- £1 


, 6 
" oh. _ 
t\h P i — E + | 4 [ TY | = in 4 
Eon » » |» ———— 
Fl HT. WP ] 
- » þ + # \ - ” . : ; 


F braſs; -ar the top;: wbich may be:{crewed 


A The foor whereanthe Engine ſtaydath. 
B'The powder box, which hath 1960.lagll 
wyres palling-from' cachſidets the top, £0 
krep-ſteddy rhe lid injtrs matian, ': * 
0 The ha Wu Ter” uf 
each or the wyresto pals throu 
 ...E thefdeot tho Engine, wfbightiis diyi- 
ded, on which is. placed at cyery.divifiqn, 
one of thibſe Pigcodto, Aide wn catch 
-ahelid. 
- "x8 The Form of thoſe catches, ;being 
eicher of ſteel or braſs. 
' 66: The tao wyrcs cher guide the box 
"hid, -and/muſt -be.put into alittle: piece of 


higher or lower ax jeature, far iche better 
Ntraighrning of che lame. 
H Theicrew which ſtraightneth thoſe - 


—_— place on the Ps 
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- - 'Tdbtiaboum pad) diamogt:fiih aſe bt 
6 » powdee» :as/you cſtcew wo be ghf 
TEES TT a7 
-vexcdonirhirhelit —— hol hich 
'ds wth bowom =2 box, fire it with 
red 
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- red hot wyre, being firſt primed with 
*'powder (duſt , then obſerve how high and 
20: what diviſion itaſcends,”:which-being 
noted dawn, take juſt ſo much powderof 
'acourſer ſort, and rry that in like maner 
as you did the former ; then by noting. up 
co: what degree it aſcenderh to, you may 
. perceive the: juſt difference berween your 
| bet and worſt powder; and bythe fame 
order of any other ſort, as you ſhall deſire 
" ko know irs ſtrength, and have occafion 
to ule. 
©  Butinthe next Chaprer, I ſhall deſcribe 
--12me other ways, becauſe every man can- 
-nortcome by a good ipftrument totry the = 
juſt ſtrengrh of any-powder. -/' : 


- _ . 2 
— —— —_ ” 
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C HH $K${19,2% 7 72: 
How to try the ſtrength, of Powder ſome other 

ways Thew is befave Vehear felt: 

© T* you charge'a' Piſtol; anddifchirge ir 
|. & againftia bank obxlay; docthis-with 2 
- tictle powder, always obſervingeo rake:the 
;likequanticyroagrain of oneſort.of pow- 
- der; 'as your do ariorher:: fort Then by 
44 meaſuring 
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meaſuring how far the buller pierced in 
the clay, you may have ſome gels atthe 
ſtrengrh: alſo it you can makeRockers,ſuch 
as fly itito the air, and are made of Powder- 
duſt, and Charcole-duſt, by the ſtrength 
or weakneſs of theſe you may know the 
like of powder, EC: 
If you can ger. a little Morter Piece 
( what a Morter Piece is you may read 
anon)caſt ar the iron furnace where caſt.the 
iron is made;to ger one made in ſuch a place 
isno difficult thing : Let it be made abour 
three inches Diam: at the mourh,. and ler 
che Chatnber of the ſaid Piece be three 
- quarters of an inch Diam: and two inches 
and one third part of an inch deep, load 
the Chamber with about half an oance of 
powder, bur put no wad in after ir, the rea- 
ſon is, becauſe one wad may be bigger then 
another, which will cauſe error; then pur 
into your Motrer a Bullet of ' Lead or Iron 
chat will juſt fir che bore: now if it be of 
Iron, it will weigh three pound and ten 
ounces, if of Lead, almoſt five pound: 
This Morter-piece being erc&ed ar a cer- 
tain and unvariable elevation, and then be- 
ing diſcharged, ſhall by, is ſeveral ranges) 
| fe 
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cell the exa& difference of powder above 
any other inſtrument that can be invented, 
for by noting how many paces a ſhort ran- 
gcth, you ſhall finde the true difference, 
and be able ro ſet down the true and infal- 
lible proportion berwixt all ſorts of pow- 
der wharſocver. 

Becauſe you may fail in procuriug one 
made ar the Furnace where Iron is made, I 
will ſhew you in the following Treatiſe, 
how you may make ſucha one which may 
ſerve your turn. 

Thus having in the foregoing Treariſc 
ſer down by whom, at what time, of what _ 
ſtrength and violence Gunpowder was at 
when invented , alſo how to make any ſorr 
of Gunpowder, 8 laſtly to try its ſtrength : 
I ſhall hence-following ſer down ſuch 
Rules, that an ingenious man may learn to 
be a perfe& Gunner, for I have omitted 
nothing that is neceſſary in that Art. 


CHAP, 
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Crar.1s, 


Hence-fsrward ſhall be taught the Art of Gun- 
nery : And firſt, what hath beep the cauſe 
why this Science s not of the like eſteem 
4s ſuch a noble Art deſerveth, and who 
arehe canſers and diſejteemers of it. 


TH true reaſon why this ſo famous an 
Artis at this preſent ſo ſlighted, is be- 
cauſe divers men for lucte of gains and 
200d pay, have made friends, or ſome of 
them are friends and kinſmen tro ſuch as 
. have authority co place and diſplace Gun- 
ners; and when ſuch men as theſe ſhould 
do ſervice againſt the Enemy with their 
Guns, they bewray themſelves what they 
are, which maketh ſome as ignorant Com- 
manders (as they themſelves are ignoranc 
Gunners):o ſay,I could haye made a berrer 
ſhor my {elf, I do not think but T could 
level a piece with the beſt Gunner in Ex- 
gland, it isas cafte to ſhoot in a great Gun 
as in a Musket ; whar need is there of main- 
raining any to be Gunners, conſidering we 
may have men atthe rwinkling of an eye 
ro do as good ſervice, and aic as good 

D 2 Gunners 
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Gunners as theſe , ſuch ſpeeches are uſual, 
when tidings of Jictle or no ſervice comes 
ro the knowl:dge of ſuch Committees and 
Governors ( chey never finde fault with 
themſelves) that chooſe thoſe Gunners, be- 
cauſe divers of them aretheir friends and 
\ kinſmen , bur lay all the blame on the Art 
ſaying, Ir is unp:oficable, ir ſpznds more 
powder then do's good ſervice , ſcarce 
ever conſidering what a good Gunner may 
do: I appeal to any reaſonable mans judge- 
men , whether ſo good Muſique can be 
expected from him who never touched In- 
Rrument, as from him which ha:h ſerved 
and praRticed above ſeven years in that 
profeſſion 2 if an Inſtrument be naught, 
the Mufique cannot be very good, like- 
wiſe if a Gun be naught, it cannot work 

ood effets: as in Muſique, if any ſtrings 

e wanting it is deſeRive; thus in Guns, 
if materials be wanting, no reaſonable 
man can expeRthe like ſervice, as when 
nothing is wanting, though it be at the 
hands of a good Gunner. 

Itis an evident thing, that if the ſhot hit 
ſuch a mark(where execution may be done) 
Shar the effect will be according to every 

ones 
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ones deſire: Iris alſo.as evident, that the 
Art of Gunnery doth reach how, and with 
what Piece to hit any mark in its com- 
mand: And itis alſo as evident, thar ſuch 
Gunners may be found which arc perfe& 
inthe whole Art, therefore (I conclude) 
tha: ici5 moſt of all evident,thar the fault is 
noc in this Art, but in ſuch Commanders, 
Committees and others which the King or 
Parliament truſts in their. Army or Gari- 
ſons ro make choiſe of Gunners. | 


NCC CC GN LL HE CCCCCC— 


CH AP, 19. 


The Properties , Office» and Duty of s 
Gunner. 


Gunner ought to be skilful in Arith- 
mecick and Geometry, to the end he 
may be able through his knowledge in 
choſe Arts, ro meaſure heights , depths, 
breadths and length,” and'to draw the plor 
of any piece of ground, to make Mines, 
Countermines, Arrificial Fireworks, Ram. 
piars, Baskers of earrh, and ſuch like things 
which are uſed in the crime of War, to be 
made for offenfive or defenſive ſervice. 
D 3 A Gu: ner 
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A Gunner that hath a charge, ought tg 
have 1n readineſs all neceſſary things for his 
Artillery , theſe are Whecls , Axelcrees, 
Ladles, Rammers, Sheepskins to make 
Spunges, Gunpowder, Shot, Tampions, 
Chain- ſhor, Croſs-bar-ſhot, Canvas, or 
{trong paper (to make Cartredges) Fire- 
works, artificial Torches, dark Lanthorns, 
a gin to. mount ana diſmount Guns, Hand- 
ipikes, Coyns, Budge-barrels ro carry 
powder, and Baskets to carry ſhot to, your 
Piece; he is always, when leaſure will per- 
mic, ro chooſe good Matchcords, to arm 
his Linſtock wherewith he muſt give fire, 

A Gunner ſhould never be without a 
Ruler and Compaſſes to meaſure the Dia- 
meter or Pore of eyery Piece, and allo 
the length of the Cylinder within, the bet- 
ter to fir her with a ſhot, and proportion a 
charge. | 

A Gunner ought to know the names, 
length, weight and. fortification of every 
Piece abour the Chamber (thar is, ſo far as 
the Piece is loaden with powder) and be . 
able co tcl] readily how much Gunpowder | 
1s 4 due charge for every Piece, what ſhot. 
is fit, how many Matrofſes muſt pe the 

| ame 
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ſame upon ſervice , how many Horſes or 
Oxen will draw the ſaid Piece, and in caſe 
they cannot be had, how many men will 
ſerve: Andlaſtly, he ſhould know how ro 
charge and diſcharge Gunner like. 

A Gunner oughr not at any time to bear 
up the head of his powder barrels with an 
iron ro0l, but wich a wooden maller, which 
can never fire the ſame. 

Every Gunner before he beginneth to 
ſhoor, ought ro conſider, that a long wad 
of Hay, or of untwiſted Ropes, will make 
the ihot to ſhoot wide of the mark. 

Every Gunner before he beginnerh co 
ſhoot, ought ro conſider , whether the 
 Trunnions berruly placed in the Carriage, 
whether the Carriage have a true length, 
whether one wheel be higher or reverſe 
faſter then the other , whether the plar- 
form whereon the Piece 1s to do ſervice, be 
level, or nor; if nor, to get the ſame a- 
mended: Laſtly, ro make clean the plat- 
form, thar no ſtone or ocher ching lic for 
the wheels to run upon, for all theſe things 
not well obſerved , will cauſe the Piece 
to erre, 

Every Gunner before he loadeth his 
D 4 Piece, 
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Piece, muſt try whether ir be rrue bored 
or not; if nor, heis to proportion his charge 
according to the thinneſt fide of the merral; 
he muſt rake his obſervation at the brich of 
the Piece, juſt over where he fhall finde 
(by his art) where che middle of the bore 
within the Piece is, by this means he ſhall 
makea good ſhot, out of a bad Picce. 

Every Gunner before he makes his ſhort, 
ought ro conſ:der that if the Piece lye 
poinr-blanck, or under metral, he ought ro 
pur in a ſufficient wad after the ſhot, to 
keep it clole ro the powder , fort it ſhould 
not be cloſe, bur ſome diſtance between, 
the Piece would break in the vacant place : 
bur if in cafe you mount your Piece, then 
put no wad after the ſhot, 

And one chief thing in the laſt place, to 
know very well how to diſpart his Piece, 
be iteither true bored, or not true bored, 
which he may try firſt, 


| Crane. 


The Art of Gumery. 41 


CaaP. 20, 


What qualifications every man ought to have, 
when he firſt gets or obtains (from ſach 
45 are in Anthority) Commiſcgon to be 4 
Gunner. 


E ought to have $kill in the Arithme- 
tick , ro Adde, Subtra, Multiply, 
Divide, to work any conclufion by the fin- 
gle or double Rule of Three, to abſtra& 
both the Square and Cube Roots, andto 
be perfe& in the Art of Decimal Arith- 
mertick : To rouch theſe things I need nor, 
being learnedly treated of by Mr, Record, 
Mr. Fohnſen, and beſt of all by Furdans 
Arithmerick ; all which Books are eafie to 
be had, and ara cheap price: Whoſoever 
hath not theſe qualifications, and no defire 
to learn them, he ſhall never be good 
Gunner ; therefore I boldly affirm, Thar 
no honeſt man takes upon him this pro- 
feſion (bur ſuch as are thus learned) for it 
isnot the duty of an honeſt man, to under- 
rake that (for the King or Parliament ſer- 
vice) as he is not able to perform. 
, Whena fir man is ententained,the Maſter 
| Gurner 
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Gunner whom he ſerves ſhould bring him 
to his Piece, and give him the denomina- 
tion of every particular part, and other ne- 
ceſlary things belonging to his Piece 
which when he hath perfcaly learned 
(which is the Baſe-Ring, the Trunnion= 
Ring, or Rings, the Trunnions,the Muſſel- 
Ring, the Handipikes, the Coyns, and 
alſo deſcribed how far in the Bore is called 
the Chamber of his Piece) he may, theſe 
things underſtood, proceed as followeth, 


_ Sa _ 4 —__— 


——_ 


Cx a9 5. 


How to make the true Diſpart of any (trae 
bored) Piece of Ordnance. 


Irt che Piece round about the Baſe- 

Z Ring at the britch with a thrid , and 
alſo the Muſſel-Ring . at the mouth , lay 
theſe ewo. ſtrings upon a Table ar length, 
and make two marks for the lengthot each 
ſtring ; divide the diſtance berween each 
of theſe two marks into Twenty two equal 
parts, with your compaſſes, and ſeven of 
them 1s the juſt Diameter ; then meaſure 
with your compaſſes how many gy 

an 
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and parts of an inch, cach of theſe Diame- 
rers are; ſubtra& the greater Diameter 
out of the leſſer, and rake the juſt half of 
the difference, . and rhar isthe true Diſparr, 
in inches and parts of an inch. 


Example, 


Suppoſe when: I have meaſured the 
length of each ſtring, and divided ir into 
Twenty two equal parts, I finde that ſeven 
parts of the longer ſtring are _ten inches, 
and ſeven parts. of the- ſharter are Eight 
inches; I ſubtract cighrt our of ten, and 
rhere 1emains two, the juſt half of this is 
one, which is the true Diſparr. 


- CHnother way to Diſpart any Piece, 


Take two ſticks (each of them muſt be 
longer then the Diam: of the Piece) and 
alſo make a plummet of lead to hang ina 
ſmall rhrid , pur one of the ends of the 
ſtick, which you ſhall lay acroſs thetop of 
the, Baſe-ring, to and fro, until the plum- 
met deſcending from the end thereot, may 
Juſt couch the {tde of rhe mertal of the ſaid 

| Ring 5 
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Ring ; then keeping faſt the ſtick in thar 
place, hang your plummer by the other 
fide of rhe ſtick, until it juſt rouch the 
merral of che Baſe-Ring on thar ſide; when 
you have thus done, cur off the ſtick juſt 
at that place from whence the plummer 
deſcended perpendicularly; and this length 
is the juſt Diameter of the Baſe-Ring, up- 
on this maner you muſt make the length of 
the Diameter of rhe Muſſel-Ring : Fi- 
nally, pur cheſe ſticks rogether , and finde 
the difference , the juſt half rhereof is the 
true Diſpart : Bur I could adviſe the inge- 


nious PraRirionerto try both ways, and in 
caſe” he findes any difference, rotry and” 
try again, otherwiſe he may be deceived : 
For the bctrer underſtanding of rhis' cott- 
cluſton, 
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clufion, I have here prefixed the demon- 
ſtration. 


A third way to Diſþart 4 Piece of Ordnance; 


If the Piece be not Chamber. bored, 
rake the priming iron, and pur it downin 
the touch: hole, until ir ſtop at the mercal 
in the bottom of the bore , there make a 
mark level with the Baſe-Ring, apply the 
priming iron to the bottom of the merral 
at che mouth, and ſo much higher as the 
mark is(which you made at the Baſe-Ring) 
rhen the Muſſel, Ring, ſo much is the true 
Diſpart. 


> — ee em 
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CHap. 22. 


An obſervation 10 know whether your Piece 
be Chamber-bored. 


Irſt, Diſpart the Piece the ewo firft 
ways, and when thoſe rwo ways agree 

in one, take that for the true Diſpart ; then 
with your priming iron take the Diſparr 
this laſt way ; which done, compare ir 
with che other Diſpart firſt found , _ 
what 
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what it wants is the juſt difference of the 
Chamber from the Bore of the Piece: 
Suppole the Diſpare eruly found by the 
rwo farſt ways be three inches, and by this 
laſt way to be but ewo inches, it ſhews that 
the Chamber differs from the true Bore on 
each fide one inch, ſo thar if the Bare of 
the Piece be fix inches high, the Chamber 
being one inch on cach fide lower, is bur 
four inches high : This obſervation I 
$ious always have you to make , that you 
'be not afterwards deceived, in making 
Cartredges of Paper to load the ſame 
withal. 


M— 
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CHayP. 23. 


To knew what Diameter every ſhot muſt be of, 
z0 fit any Piece of Orduaxce ; or to choofe 
ſhot for Ordnance, 


Ivide the Bore of the Piece into' 
Twenty equal parts, and one of theſe 
parts is ſufficient vent for any Piece; the 
reſt of the ninereen parts muſt be the heighe 
of the ſhor : Bur moſt Gunners now adays 


allow the ſhorto be juſt one quarter of - 
inc 
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inch lower then the Bore of the Piece g 
which rule makes the ſhot teo big for a 
Canon, and too little for a Faulcon, bur 
if the mouth of the Piece be grown wider 
then the reſt of the cylinder within,by often 
ſhooting; ro chooſe a ſhot for ſuch a Piece, 
you muſt try with ſeveral Rammer heads, 
until you finde the Diameter of the Bore 
in that place where the ſhot uſeth to lie 
in the Piece; and a ſhot of one Twen- 
_ tieth part lower then that place, is ſuf- 
ficient. | 

Every Gunner ought to try his Piece, 
whether ir be not wider in the mouth 
then the reſt of the Chaſe, and then pro- 
cced to choole his ſhor. 


—— 


— 


Cray. 24. 


To finde what flaws, cracks and honycombs are 
in Pieces of Ordnance. 


© ſoon as you have diſcharged a Piece 
” of Ordnance, coverthe-mouth of the 
Piece cloſe, and ſtop the touch-hole ar 


thar 
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that inſtant ; by this you may know if any 
unknown cracks or flaws do go through 
rhe merral, for if they do, a viſible ſmoke 
will come through thoſe cracks and 
flaws. | 

Alſo it is agood way , wheri the Sun 
ſhineth, ro rake a ſteel (or other) Looking- 
glaſs, and with the ſame, refle@Q the beams 
of the Sun itiro the mouth or hollow Gy- 
' linder of the Piece; for by this means a 
bright and clear light will be within, and 
by that ſplendious light you ſhall ſee every 
flaw, crack or honycomb. 

Bur in caſe the Sun doth not ſhine. take 2 
ſtick, ſomwhar longerthen the piece, having 
cloven one end of the ſaid ſtick for to hold 
anend of candle , putrhe ſaid ſtick, with 
the candle lighted, into the Piece; by this 
light obſerve, ſo well as you can, whether 
from the one end to the other, there be any 
of the aforeſaid in the Piece. BA 

Allo, if (in ſtriking a Piece of Artillery 
upon the ourfide of the mettal with an 
iron hammer) you ſhall at any ſtroke hear 
a hoarſe ſonnd, then without doubt there 
are honycombs, &c. bur if you ſo ſtriking 
the Piece ſhall at every ſtroke hear a clear 
ſound, 
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found; aſſuredly the Piece is clear of any 
dangerous flaws cracks or honycomibs. 


. ith 
TO — 
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— 


; Ciiav. 25. 
How 14 finde the Diameter of any round ſhot, 
by the circumference. 


you muſt gind the ſhot wich a line, then 
4 divide thar line into tweaty two equal 
parts, and 
Seven of 
choſe parts 
is the Di- 
amerer or 
height of 


beſt way \ 
| almiſtakes 

is to take 
|} the faid 
| height or 
—_=e. TR 28 
the ſhot with a pair of Caltaper compaſſes, 
as yourmiy ſce by this demonſtration 

E 


Alſo 
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 Alfo by ſuch a pair of Callapers you 
may finde the Diam: of the Baſe: Ring, 
and of the Muſſel-Ring, of any Piece of 
Ordnance; and by taking half the dif- 
ference of thoſe rwo Diamerers you may 
make the diſparr. 


———  ——— — ——_—<— CCC ——C_——C Com ty>—————_  —_——_—_——_— — 


Cuarpy. 26. 


How by knowing the height and weight of one 
bullet , to finde the weight of another bul- 
let, the height being given, 


A Bullet of iron of fix inches hie, weigh- 

A cth thirty pounds; what will che 
like bullet of ſeven inches in height 
weigh * Reſolution, firſt , Multiply fix | 
cubically, then multiply ſeven cubically; 
then as the cube of fix, is in proportion to 
the cube of ſeven, ſo thirty pounds (che 
weight of a ſhot of ſix inches high) is to 
ſo many pounds as& ſhot of ſeven inches 
high will weigh, 


—— — 


A — 


Example. 


ww wW 


© 
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Example. 


Firſt, I multiply fix cubically, there 
ariſerh rwo hundred and fixceen, then I 
multiply ſeven cubically, which is chree 
hundred forty nine, then I ſay, as two 
hundred and f1xteen isro three hundred 
forty three, ſo thirty (che weight of fix 
inches high) is ro forty ſeven pounds, ren 
ounces, and one quarter ; the weight of a 
ſhot ſeven inches high, 


How to help thoſe that cannot abftratt the cube 
root (to reſolve this propertion) two ſe- 
veral ways. 


The ficſt way is, to learn the uſe of a 
Table of cube roets, which I have an- 
nexed forthe uſe and help of ſuch as can- 
nor extract the cube root, becauſe my 
book ſhould be as profitable an help as 
any Book cver hath yet been ; for by 
this Table, you may learn ro work al- 
moſt any concluſion, as well. as if you 
could extra the Root, and with more 


caſe. 
Saf . 


An excellent Table to finde the C ube root 


of any number not exceeding 100C000, 
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the cube | 


29792 | 
32768 
35937 
39304 
42125 
48656 
50653: 
$4872 
55419 
£4000 
68921 
74088 
79307 
85184 


91125-., 


97336 
103823 
IT0592 


117649 | 
I25000'} - 


135651 
140608 
148877 
157464 
167375 


175616 


—_——____ 


the cube 
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195112 
205379 
216000 
21698] 
238328 


250047 | 


262344 
274635 
287496 
300753 
314432 
3 29199 
333000 
357911: 


373348 | 
3389017 | 
405 224 | 
421875 | 


439276 


456533 | 


474522 |! 


493039 
512000 


the cube; 


> O— ._— h 
| 


592604 
614125 
646056 
64$303 
687472 
701669 
729000 
753571 
778688 
$04357 
8305 84 
857375 
$84736 
615673 
941192 
970299 


I 0909090 
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To work the laſt propoſition by the Table, Fe 


Firſt, In place of multiplying 6 cubical- | 
ly, finde 6 inthe Table, and right againſt 
ir you fhall haye 216, which 1s the eube 
of 6; then finde 7 likewiſe under the title 
Root, and under the title Cube you ſhall 
finde 343, the Cube of 7, then conſider, 
that ſo much as 216 is in proportion tq 
343, the like proportion 39 is ro-47 pounds 
and ren ounces. 

There is much abour ſeven cube inches 
of iron in one pound; by this rule you 
may finde 7 thirty times in 216 and 7, you 
may finde ſeyento be contained in 343,juſt 
forty nine times, bur this rule is nor fo per- 
fe& as the former, becauſe in ſubrraing 
even qur of 216, you ſhall finde thirty 
pounds and + parts, which is too much by 


che fraczon, 


CHAP, 


? 
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Cnar. 27. 


* How by knowing the height and weight of one 


ſhot, to know the height of any other ſhot, 
the weight being given. 


CUppoſe the height of the ſhot be three 
inches andrhree quarters,and the weight 
ſeven pounds five ounces, I would know 
what a ſhot of ſixteen pounds would be in 
height, according to the ſame proportion 2 
Firſt, finde the Cube root of three inches 
three quarters , which you may do by the 
Table; then as the ſeven pounds five oun- 
ces is to the Cube of 3 £, fo ſixteen pounds 
is ro ſuch a Cube, whoſe root is the height 
of the ſhot ſought for. 
E x ample. 

By the Table I finde the Cube of three 
inches three quarters to be 52, and 73 hun- 
dred parts of oneunir(for all chefraRions 

2.04 ppare of one unir, the ſaid unic 
:divided into. 100 parts) then as ſeven 
pounds five ounces (the weight of a ſhor 
of inches 3 <diam:) is in proportionto 5 2 Z. 
che Cube of inches 31 the height of che 
ſaid ſhot; ſo'16 (the weight of that ſhot 
whole height you ſeck) ro 115 the Cube, 

E 4 whole 


z 1 TT. 


56 The Art of Gunnery. 
whoſe root being found in the Table, is 
four inches three cuarters, and ſomewhar 
more: for inthe Table, rtheneareſt num- 
berto1ts5,is 107, the juſt Cube of four. 
| inches three quarters ; and this number 115 
| excceding the former by eight, this ſhew- 
eth that it is a very ſmall deal higher, ſcarſe 
one half quarter: of an inch: And you 
may allo perceive by the liſt rule inthe 26 
[| Chapter, that ſeven inches cubical make a 
[ pound : now fincCing this to excecd 107 

(the Cube of 4 4) etghr cubical inches,yoa 
| may conclude ,' that ir is one pound, and 
one ſeventh part of a pound heavier then a 
ſhor of juſt four inches three quarters 
height. + 67 2 


— <2 —oont mr —— 


C navy. 28. 


| Ty finde what propertian is betweer: Bullets of 
1 ' iron, lead and ſtone, and by knowing the 
weight of one ſhot of lead, to finde the 
weight of any other ſhot of iron, braſs or 


” ' y 


—_  ” _— ——— 


floneof the like Diameter. 


s b "He proportion between lead and iron, 
& is as two to three; ſo that a ſhor of threg 


rounds 


WS SS W. 
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ounds of lead is of the like Diameter or 
kcight as two pounds of iron, 


k | 
The proportion betwixc lead and brals, 
is as ewenty four to nineteen, ; 


.. Theproportion berween lead and ſtone, 


is as four to one; ſo thar one ſhot of lead of 

forty pounds, is of the height as a ſtone 

ſhor of ren pounds. | 
The proportion berwixt iron and braſs, 


Is as ſixreen to eighteen, 


The proportion betwixt. iron.and tone, 
is as three to cight , ſorhara-ſhor of rhirry 
pounds of ſtone, is as big as the like ſhot of 
eighty pounds iron. Y 

The Reader taking theſe proportions into 
conſideration , = having knowledge in 
the Art of Arithmetick,may with caſe cal- 
culate (if iron ſhot be wanting , and the 


other ro be had) whar height and weight 
either ſhor of lead, braſs or ſtone, ought ro 


be of, to firany Picce of Ordnance: Bur 
for ſuch as are not acquainted with Arith- 
metick, to calculate theſe proportions, for 
their help I framed a Table, thar doth ſhew 
the weight of any ſhor of lead, iron and 
ſtone, from two inches Diameter, to eight 
inches, dividing every inch into quarters. 
NY SO Ido 
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'T do confeſs that ſome ſort of ſtone is 
much heavier then other ; but ſuch as you 
ought to uſe, ſhould be that which is moſt 
compaR, as Marble, Pibble ſtones alfo 
may be found which arc round, and hard 
blew ſtone, ſuch as divers Tombs are made 
of, it being ſomewhar courſer then Mar- 
ble; all theſe ro my knowledge arc much 
about that proportion as I have given : Bur 
ſuch as is ſoft, as Free-ftone, and the like, 
they are not fo poncrous as the other, nor 
ſo fic for uſe: Alſo lead,the finer and nearer 
rotin, the leſs weight it is. 

You areto note , Thar in loading your 
Piece with a ſhort of ſtone, you arc not to 
load the Piece wich ſo much-powder as you 
did formerly with iron ſhot, bur abare, ac- 
cording to the proportion as is between 
ſtone and iron. 


CHAP. 


Cu 


A Po 29, 


"4 


eA Tableto finde the weight of a1) ſhot of Tron, 
Lead or Stone, from tWo to erght inches 
Diameter, exattly calculated. 


Inches and 
parts of inch 


2 

2 one quart. 

2 and 2 half. 
3 three quar. 
: 

z one quart. 

3 and a half. 

3 three quar. 


DD —_ 


4 
4 one quire. 
4 and a half. 


4 fliree quar. 


s 
5 one quart, 


$ and a half, 


5 three quar. 


— — 


6 
6 one quart. 
6 anda half. 
6 three quar. 
7 
7 one quart. 
7 and a half. 
7 three quar. 


| 


Lead. Tron. 1 Stone. | 
poun. ounc. | Poun. ounc. | poun, ounc, 
— | —_ = 
t 10half.|1 110 - 
S 67 9. ,© 9 
3 31> 2,0 12 
oy "| T4j1 | 
[9 10,3 I2j1 7 
7 2|4 12'0 13 
8 1516 o|2 4 
It =} c|2 I2 
13 7\8 15] 3 6 
16 o ito 10half.; 4 'o 
18 1 j!2 10 half, | 4 12 
22 « [14 14|$ 9 
- o|17 5 6: 8 
30 2, 2® 1 7- $ 
{ 34 ix | 23 2 8 It 
39 9 26 6,0 14 
$1 © | 34 o|12 12 
S7 o|38 O | 14 4 
| 62 nf © ' I5 12 
[7s o | 48 © | 18 "= 
1.79 s [53 o | 25 0 
87 o' 58 © | 22 12 
96 © | 64 0-124. © 

— a 
106 $8171 os on rol 
| | 
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You may, if you pleaſe, look into the 
former Table of Cube Roors, and com- 
pare this with char, for you ſhill finde the 
Cube of each number bear the like pro- 
portion one towards another,as the weight 
of each Bullet is ro another of the ſame 
mettal. 

Example. 

The Cube of. 34is 52173. 

The weight of a ſhot of three inches 
three quarters, is ſeven pounds five ounces. 

The Cube of 4{is 107 117, 

The weighr of iron ſhor oft that height, 
fourteen pounds fourteen ounces, which is 
four ounces more,then.double ſeven pound 
five ounces ; fo likewiſe twice 52 '72 is 
105 146, which do's notexceed 10717 in 
being 10 doubled. _ 

The uſe of this Table is very cafic; bur 
to make it more plain by this Example, I 
would know all the aforeſaid by three 
inches and three quarters Diam: I enter the 
Table under the Title inches, and parts of 
an inch, and right againſt it in the ſecond 
column, you ſhall finde a ſhort of lead of 
thar height ro contain eleven pounds : In 
the next you ſhall finde a ſhox of iron to 

weigh 


| 
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weigh ſeven pounds five ounces, and in 
the laſt under the title Stone , two pounds 


ewelve ounces, the weight of a ſtone ſhot 
- of char height. 


Mm_ 


—_——— —_— 


Cnavyr. 30. 


How to make a ſhot of lead and ſtone (the fone 
bring put in the mould in which the leaden 
ſhot ſhowld of terwards be caſt) tobe of the 
like Diamcaer and weight as an iron ſhes 
i of. 

[| Have found by experience, That if you 

rake five parts lead, and one part ſtone, ir 
will come very near the matter, wanting 
not much aboye three ountes, which is no- 
thing reſpeRing the difference you ſhall 
finde in Pibble- ſtones : Here I have framed 

a Table of how much lead, and how much 

ſtone muſt be cogerher, ro make the equal 

weight of iron ſhor, from one inchro cight 
every half inch. 


A Table 


Inches. 


4 inch. 
za and a half. 
2 inches. 


z and a half. 


Stone muſt b 


Lead. 


| 
; 6 and a half. | 


| 
| 

i 7 inches. 

f 7 and a half. 


8 inches. 


poun. ounc. 
(#) | I > 
O G7 
3 I4 
'Y I; 
2 
s O 
7 7 
10 s 
I'4 7 
9 - 
25 fe) 
31 oO 
40 O 
48 o|1 


eA Table to finde how much 
e pat in the mould 
'_ for Leaden Ballers to make 
| if them weigh like Iron Bullets 


| | of the ſame Diam: 


—  ____t 


mm_—_— 


| Stone. bothit'gether 
poun. ounc. | poun. oa 
/ O o:lo 2 
O 14 © 8 
Oo 4|r Z 
o == 4| 
vo po |. I3 
TO ols O 
I 8 |$ Is] 
> 2 |12 10 
3 I4 | 15 c 
3 12! 23 9 
5 o| 30 o | 
| G ol 38 (©) 
$8 0148 (+) 
10 0] 58 O 
Ob 
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How by knowing the weight of one Piece of 
' Ordnance, to finde the weight of any other 
Piece, being of that wery ſhape, of sbe 
ſame mett al, or of any other mcttal; by the 
Table of Cube Roots. = 


T* the Piece be of the ſame metral thar 

the Piece whoſe weight. you know of, 
you muſt do this , firſt rake the greateſt 
chickne(s of your known Picce wich your 
Callapers, and alſo of the Piece whoſe 
weight you know not; with their Diame- 
ters, enter the Table of Cube Roots; then 
obſerve, thar as the Cube of the Diam: of 
the Piece (whoſe weight is known) is to the 
weight of the ſaid Piece, ſo the Cube of 
the Diam: of the Piece (whoſe weight you 
ſeek) is to the weight ſought for : Bur if 
the Piece be of another mercal, firſt work 
as before, afterwards as the difference of 
the metral iron and braſs is between them- 
ſelves, ſothe weight found by the firſt rule 
is to the true weight ſought for. 


Example. 
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Example. : 
A braſs Saker of 1900 weight, hath its 


greateſt thickneſs eleven inches and a halt, 


whoſe Cube is 1520 [85 (as appeareth by 
the Table of Cube Roots) Now I finde 
the Diam: of the other braſs Piece, whoſe 
weight I know not, to be cight inches and 
three quarters ; and by the Table I finde 
the Cubeto be 669 |92 ,thenas 1520 |85 , 
(the Cube of x1 is ro 669 |92 (the Cube 
of $83)ſo 1900 (the weight of 'the known 
Piece) to 837 pounds almoſt ; bur if che 
Piece had been iron whoſe weight you 
ſoughr, then having done as much as be- 
fore, firſt ſuppofing as if ic were braſs, finde 
the difference of the metcals in Chap. 28. 
and the difference between iron and braſs, 
will appear to be as 16 to 18, braſs being 
the heavier; chen ſay, as 18 (the weight of 
braſs) is co 16 (the weight of a Piece of 
iron of the ſame bigneſs) ſo 837 (the 
weight of a braſs Piece) is to 744, the 
weight of an iron Piece of the like ſhape 
and magnitude. 


Cuno;. 


' The Art of Gunnery, 65 
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CHaAP. 324 


How by knowing what quantity of power 
will load one Peece of Ordnance, to 
know how much will load 

any other Peere: 


T His Chapter or O—_— is reſol- 
vedalmoſtlike the former, for fifſt 
you muſt firid the Cube Root of the 
diameter of the bore of thar Peece, whoſe 
allowance of Powder foracharg you know: 
and alſo the Diameter of the bore of the 
Peece , Which you would know how niuch 
ſhould load, or charge it, then by the Table 
finde their Cubes ; and as the cube of that 
you doe know, is to the Cube of that you 
know not,ſothe quantity of powderkriown, 
15 to that ſought for, 


E x ample, 


A Saker of three inches three quiarters | 
diameter of the bore requires foure pound 
Þ what 


- | 
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what v'ill a Demicannon of fix inches and 
an half require: the cube of rhreegnqrhree 
quarters is 52 and 73 hundred parrs of an u- 
nite, andthecube of fix and a halfeis 274, 
and 62 hundred parts: Then ſay evermore, 
as 52.73 (the cube ct rhreeand three quar- 
ters) is tO 274, and 62 hundred parts, 
(the Cube of fix inches and an haltfe) 
ſ> four? pound of Powder to load a Sa- 
ker. is inproportion to 20 pound 13 ounces 
the Powder to load a Demicannon. You are 
likewiſe rounderſtandrhat the Demicannon 
ſhon!d be fortified ſor well as the Saker the 
cube of rhe dizmeter of the Demicannon is 
274, of the Saker 52, rhe weight of the Sa- 
ker 1600 , what ſhould the weight of the 
Dcmicannon be , then (ay as before, as 52 
(the cubeof the bore of the Saker\is to 274. 
(the cube of the Demicannon bore) ſo 1600 
(the weight of that Saker) isto 8431 , the 
weight that ſuch a Demicannon ſhould be 
of, that can beare ſuc a proportionable 
charge.according tothe Saker : Bur ſuppoſe 
the Demicannon to be no more then 6000 
weight,then you muſt multiply 60co by 20 

ound and 13 ounces ( the charge already 
calculated) divide by 8431 the weight , and 

| you 
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you ſhall finde 14 pound 13 ounces , which 
1s aſufficientcharge for thar Peece: thus you 
are always to takecare of over-loading your 
Peece, whicherrour divers runinto ; when 
they calla Peecea Demicannon, they pre- 
ſently. load her, with ſomuch, as isallowed 
for ſuch a Peecc ſo named, ſeldome exami- 
ning, whether the Peece have metrall e- 
nough, for ſuchacharge; by which miitake, 
they ſtand in danger ot theirown lives,and 
others too, which are about them ; which 
may cafily be prevented, as is above decla- 


red. - 
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CHAP. 33. 


To finde whether 4 Peece of Ordnance be 
; true bored 0r 10, 


F Ou muſt providea Pike-(taffe,abour 
a foot longer then the bore of your 
-; Peece; andat theend thereof faſten 
4 Rannaer head, that will juſt fill all the 


bote under the zouch-hole, and at the other 
= Þ 2: end 
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end of the ſtaffe you muſt borea hole, big 
enough to put thorowa rod of iron , whic 
muſt hang from the ſame , and art the other 
end of the rod, muſt bemadea weightabout 
thebigneſlc of a Saker ſhot, this is done, to 
make the pikeſtafte and rammer head, tolye 
with the ſame part upward , when they are 
taken out of the Pecce , asthey did , when 
the were within the Pecce : then you muſt 
put your Inſtrument,thus prepared, into the 
Peece; letting the iron ball (thar isat theend 
of the rod , which is pur chorow the hole, 
bored acroſſethe pike ſtaffe) hang perpendi- 
cular, then take your priming Iron, or ſome 
other Bodkin, and pur it down the rotich+ 
hole , rothe rammer head ; making a mark 
therewith, this done, draw out your Inſtru- 
went;and lay the ſame on a long table,with 
the Iron ball hanging off the end, perpendi- 
culer :as it did when this Inſtrument was in 
the Peece, then obſerve whether the marke 
you made upon the rammer head , whenit 
was inthe Peece,bejuſt onthe upermoſt part 
of the ſame, if it be, the bore at the Peece 
lycth ncicher to the right, norleft hand ,- if 
youfindeit aquarter of an inch ontheright, 
or left hand , ſo much lyech the bore either 


UF 


The Figure of the Inſtrument within the peece, and of the 
iron ball hangingat the end of the ſtaffe,thatatterwards 
when it is laid on a Table, by help of the ball, ir may 
lte with that part upwardsas1t did in the peece, 
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The Figure of the Inſtrument laid upon a Table, thatby 
help of the ball of iron, hanging perpendicular atthe end 
of the Table, it may repreſent how the Inſtrumentlay 
inthe Peece, and whether the Rammer head be rouched: 
or marked on the upperpart or not: the Inſtrument 1y- 
ing (when marked) in the pecce, | 
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Place theſe two Figures folia 69 in great F. 
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to the right, orlefi, and the Peece in ſhoot- 
ing muſt be ordered & charged accordingly. 

By this aforeſaid, you may fipde whether 
the bore inclineto the right or left: bur to 
know whether it ly alſo upwards and down- 
wards,and not in the middle, that way : To 
know this finde the diameter of the Peece 
at the touch-hole, as is before raughe ; then 
rakea wire and bend it a Imtle at the very 
end, that it may catch at the mertall , when 
you draw it out ofthe faid rouch-hole: after 
this wire is thus' prepared , firſt pur itin ar 
the rouch-hole, till it rouch the bottom of 
the mercall in the Chamber, then holding it 
inthart place , makea mark upon that wire, 
juſt even with the ſaid rouch-hole, after- 
wards draw up the wire untill it catch art the 
mettall on the top of the Chamber , and 
holding it there make a mark as before, the 
diflereace between the two marks is the juſt 
widenefle of the Chamber , and the di- 
ſtance berweene the firſt mark , and the 
end of the wire (having half the diameter of 
the Chamber of the Peece ſubtracted from 
it) will leave halfc of the diamctcr of the 
Pecce, if the Pecce be truc bored, bur if this 
number be more then halfe the diameter , 


F 3 then 
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then the bore lyeth too far from the touch- 
hole, and the upper partof the merrtall is 


thickeſt z but4tleſſe , the under part hath 
moſt merrall, 


'Y Example, 


Firſt, I fmdethe diameter of the Peece to 
be 12 inches atwhe' rouch-hole, then with 
my wire I finde the bore to be indiamcrer 
four inches : to the bottome of the mettall 
iris ſeven inches and an half, the half of the 
diameter or bare is two inches: which be- 
ing addedto the diftance from rhe ſecond 
marke on the wire, or fubſtracted from 
ſeven inches and an halte rhe firſt marke z 
leaves five inches and an halfe, which is 
leſſe then halfe of the diameter you firſt 
rook, by half an inch : thereforeas I ſajd be- 
forc, the greateſt part of the mettall is under 
the bore.and the Peecelikeſt to break above 
allo when you make the-difpart for thar 
pecce you are to makei1t halfe an inch ſhor- 
ter then before , the like obſervation you 
muſt have to make it longer, in caſe the 
metrall be thickeſt inthe upper part, 

- Thus TI hopelI have given reaſonable ſa- 


L1S- 
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tisfattion concerning this point, and I am 
ſure on that mar.ner as was never taught 
before: the truth is, there was never any 
way taught before rhat could petfornie this 
thing ; the peece lying in its cattiage, and 
how laborious it 1s to handlea great peece 
out of a carriage, let Gunners judge: I made 
ewo ſuch Inſtruments as are tafight by Ma- 
ſter Will:am Bourye, in his Book, called The 
Art of ſhooting in great Oranance ,-Chap.2. 
bur neirher I, nor Tbtlieve himfelt;could c- 
ver uſe chem, when the peeceis mitts cariage, 


$88330308 dapppdaghteuaneg 
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A di ſcription of all ſorts of Ordnance from 
the Capnon,to the baſe :of thelf werght, 
loding.fhot, and'all other this 

"17 2 16 apperterarng rothems.' « 


250.1 Of theCanen. + | 
'A- Cannon is eigr-inches dianierer in' 
fAF-thebore, the1s alſo commonity 8900. 
- A. #ti2n, and4out 12 foorlong , the: 

F 4 load 
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load of Cannon pawder is two diameters 
of powder, which is 32 pound cight ounces: 
the ſhot ſeven inches and an half high, wey- 
eth 58 pound: the length of the ladle 24 
inches, and the breadth thereof 14 three 
quarters, | 


Of the Demicannos, 


 Demicannons of the greateſt ſize axe ſix 
- Inchesthree quarters in diameter of the bore, 
the ſhot {ix inches and five eight parts of an 
inch in height , weighing 36 pound ; the 
weight of He peece 6000 pound , and 1n 
length 12 foot: and requireth forits charge 
in Cannon powder 18 pound, being ncere 
the filling ryodiamerers of the pecces bore; 
the length af the ladle 23 inches , lack one 
quarrer, and thebredth 12 inches. 

The ordinary Demicannon,the height of 
the boxe is ſix inches and an halfc , the 
height of the ſhot ſix inches and one ſixth 
part, the wejght of the ſhot 32 pound, the 
weight of the peece about 5600 pound, the 
peeceis in length about ten or cleyen foor F 

an 
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and hercharge in powder isabour 17 pound 
2nd 8 qunces : the:length of the ladle is 22 
inches, and the breadth thereof twelve: An- 
ther ſort of Demicannon, are jndiamerer of 
the bore 1x inches afid a quarter , the height 
of the ſhot ſ1x inches, the weight zo pound, 
tlic weight ,of the peece 5400, the length 
ſomtjmes iywelve; ſointimes ten, the charge 
ja powder, 14 pound: the ladles length 20 
inches, the breadth eleyenand an half. 


Culverings, 


Culverings of the largeſt fize diameter of 
the bore five inches and an halt, of the ſnort 
five inches and one quarter , the weight of 
che ſhot ewenty pound, of the peecc 4800: 


their lengeh ren, ewelve , or thirteen toor, 


their charge in powder twelve pound eight 
Ounces ; which is neer two diameters and an 
half of powder, the length of the ladle neer 
{1xteen inches, the breadth ten. 

Ordinary whole Calvering,the height of 
the mouth of the pcece five inches and one 
quarter; the height of rhe ſhor five inches, 
the weight ſeventeen pound five ounces;the 

weight 
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weight of the my 4500t the lengrh of the 
peece twelve foor , the'load in powder ele- 
yet) pound ſiz'ounces.the length of the ladle 
fitteen inches, the breadth nine andan half, 
with ſuch a peece as laſtnatned , T found at 
the leagure before Worceſter, that it carrieth 
400 yards pointbiank, & 8oo by che metrall. 
* Calverings of theleaſt {tze, rhe height of 
thebore five inches, the heſghr of ſlor four 
inches, and three quarters , the weight al- 
moſt fifteen pound; the weight of the peece 
4000: the length twelve foor,thecharge of 
it in powder ten pound , which is mycha- 
bour rwodiamecerandanhalt , of che bore 
full : the length of the ladle-fonrreen inches, 
and one quarrer, the breadth ninth. ' 


 - ee 
| DemirV/rings: 


- | The elder ſort of Dtaiitulverings., the 
height of their doreisfotirinches and three 
quarters , theheighr-6Fthe thot foure anda 
halt,the weighttwelvepotndandaticeleven 
ounces, the weight of rhepcece 3000, the 
length fomerimes ten, rwelve, or thitteen, 
| n -*- .ME 


To” Sv” TW 


The Art of Gunnery 75: 


the charge forth thispeace 8 poundand an 
half; che length of.the ladle thirteftnand-an 
halfe, the breadth exghrand ahalte:: , - _; 

The ordinary: Demrculvering:, the bore 
foure inches andanhalfe:, the-ſnox four and 
one quarter , the,veight ten pound andten 
ounces and half , tbe" ufuall weight: of the 
peece 2700: the lengrh ten foot , requirerth 
for het-charge. in powder feven- pount} and 
one quarter; rhe length obrhe ladlerwelve 
inches4hree quarters , the breadtheighwnr+ 
cc. 0 57:5] .no?p1 3.3 wh 30 3:-: 

Domiculveringlowerrthen-ardinary , the 
height: of: the bore fgure inches.4nd one 
quarter , the height of:the ſhox fours inches; 
the- weight nine- pound ,, :the .ptece 2000 
weight': #heJength nine or renfoor, their 
chargein.powact;4tx pound and aquarter: 
the length of the ladle twelve inches, the 
breadth cight. 1 


Sahers, 
Some Sakers of the oldeſt ſort,caſt inthe 


reign of Henry the eighth, and Edward the 
ſixth, are 4 inches in height at che mouth, 


the 
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che ſhot 3 inches 3 quarters, the weight of 
the ixon ſhot 7 pound 5 ounces, the weight 
of the peece 1800, the lengrh eirherg or 10 
foot, and requireth for her charge in Can- 
non powder 5 pound, it being found by ex- 
perience to be ſufficient, the lengrh of the 
[adle 11 inches, and the breadch 7 anda 
quartcr. 

Sakers ordinary,the diameter of their bore 
three inches three quarters, height of the 
ſhort 3 and an halfe , weight f1x pound, 
weight of the peece 1500, length 9 foor, 
charge of cannon powder 4 pound, length 
of the ladle 10 inches and an halfe, the 
bredrh 6and three quarters. 

- Sakerslower then the former, the diame- 
tcr of the bore 3 inches and an halfe, the 
height of the ſhot 3 and a quarter, the 
weight 4 pound 3 quarters , the weight of 
the peece 1400, the length 8 foot, and bur- 
neth in powder 3 pound 6 ounces,thelength 
of the ladle 9g and 3 quarters, the bredth 6 
inches and an haltfe, 


Minions, 
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 Min1085s, 


Minions of the largeſt ſize , are three 
inches and a quarter Diametcr in the 
mouth , the ſhot 3 inches, the —_— 3 
pound and three quarters, but ic were better 
if the ſhot were 4 pound weight , then it 
would nor have too much vent , as one of 
3and quarters hath , the weight of the 
pcece 1000, ſomtimes $00, the length 8 
foot, comporteth in powder , if of 1000 
weight, 3 pond anda quarter, if of 800, 2 
pouud and an halfe, length of the ladle 9 
inches, the bredrh 5. 

The ordinary Min/0n, the mouth 3 inch- 
es high, the ſhot ſhould be 3 inches wanting 
halte a quarter, the weight 3 pound anda 
quarter, the weight of the peece 750, the 
agen 7 foot,thechargein powder 2 pound 
andan halfe, the length of rhe ladle 8 and 
a halte, the bredth 5. 


FAUCINS « 
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. FAMEURS. 


The. height of the mouth of the perece 
2 inches 3:quarters , the height of the ſhot 
2 inches and 53 the weight, 2 poundandan 
halte,the weighr of the peece 750,the length 
7 foot, it burnethin pouder 2. pound and a 
quarter,the lengrh oftheladle 8and a quar- 
rer, the bredth of the plate 4 inches :and an 
halte. | 


Fauconets, 


The mouth of the peece is 2 inches and a 
quarter high , the ſhor 2 inches and halfe a 
quarter high , the weight of the ſhot one 
pound 5 ounces, the weight of the peece 
400, the length 6 toot , the charge one 

ndanda quarter,theladles length 7and 


an halfe, the bredth 4 inches. 


Rabantet. 


The Rabanet hath in diameter ar the bore 


oncinch andan halte, the height ofthe ſhor 
one 


The Art of (rune). 98 
oneinchand 38 the weight 8 ounces of Iron 
and/of Lead 1z,*h& Weight df the 'peeck 
300, the length'5 foot and an halfe, ——- 
charge in powdg: chove quarrers, the leagth 
of the plate of the ladle 4 inches anda quar- 


rex, the readrh 2 _ halfe.\: 


1» [ 


hr = 


The diameror of the bot of this Gr I 
pecee-is one inotyandaQuarter, the hei 
of the'thor onenech and balft a quarrer, the 
weight'5 ounces'of. iron and-Yof lead , the 
weight-of the peece 200, the{tneth 4 foor 
and a halfe , teagth of che: ladle- 4 inches, 
plaresbredrh > inches, 

In all this Chapter I have mndder] rne Ladle 
bur three diameters of 'the thor in length, 
and three fifth parts' of the circumference: 
From,rhe Canzon to the whole Crulvering, 
I allow the charge of powder ro be abour 
rwodiame:ers of the peece: From the Cut- 
vering tothe Minnon,thecharge to fill ewo 
diametersand an halfe: All. from the Mr 
nion to. the Bafe', three diameters full of 


powder. | 
Cunp. 
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CHAP. 35: 


of iron Ordaance, whit quantity of poder 
to allow for their loding. 


F1- powder for the faid iron peece, iis if 
MA. it had beena braſle peece, andincaſe 
you have not the weight of the ſaid iron 
peece, you mult finde it as you are taught in 
Chap. z 1 of this book, when you have tound 
as I have taught in Chap. z3, how much 
wder would load the ſame if it were of 
raſſe , then juſt three quarters ſo much is 
ſufficient to load an iron peece. | 
E x ample. 

A braſſe Saker of 1500 weight, requires 
foure pound, what will an iron Demiculve- 
ring of 2800 weight require, you ſhall finde 
that ſuch a Demiculvering of brafſe would 
have required 7 pound and an halfe as in 
Chap. 32. as thus, the Cube of the bore of 
a Saker, three inches and three quarters , is 
52730f the boxe of a Demiculvering fourc 

inches 


Fee you muſt calculate a charge of 
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inches and a half is 91 1!:, then if 52173 re- 
quire foure pound ; what will 91112 require. 
(the cube of the Demiculvering) you ſhall 
tinde fix pound 15 ounces, fo much 'ſhall 
ſerve for abraſle peece , if ſo well forcified 
as the Saker, the which we willlikewiſe ex- 
amine, as 52/73 (the cube of the Saker bore) 
i5to 9112, thecubeof the Demiculvering 
bore) ſo 1500, the weight of the Saker,is to 
2592,the weight that ſuch a Demiculyering 
ſhould be of, that burneth ſix pound 15 oun- 
ces of powder: to finde what a Demiculve- 
ring of braſle of 28 hundred will require 
ſay thus, if 2592 require {ix pound 15 oun- 
ces, what will 2 $00 aske? multiply , and 
divide, and you ſhall finde7 pound 8 oun- 
ccs; of which number you mult rakerthree 
quarters for a charge for the ſaid Iron De- 
miculveriug being 5 pound ten ouncesa ſuf- 
ficient quantity. to load ſuch a peece wirhall. 

Alfo what evcr you inde intlie 34 Chap- 
ter for Braſfe pceces, rake three quarcers 
thereof for rhecharge oft your Iron peece, 
if ire neer that weight. 


G. Cuai 
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CHAP. 36. 


To know what quantity of ponder ſhould be 
allowed to 4 Peece not trulybored. 


AN Uppolcthe diameterof the mettall of 
the Peece at the touch-hole be 16 in- 
ches, and the diameter of the bore five 

and aquarter,the weight of the Peece 4850, 
or as you may find by Chap.z31. ſuchapeece 
you may find by the Rule of Proportion , in 
the 32 Chap. requires cleven pound for her 
duecharge, being neer two diameters of her 
bore in powder: by my Inſtrument ſpoken 
of before, I try whether ſhe be true bored, 
and by the mark on the Tampion,ar the end 
of thepike, I find the ſole orbore ro be one 
inch our of his place , or one inch from the 
middle of the mertall, chen Iconclude, thar 
thethinneſt part of the mettall, is inches 4 
three eight parts: and the thickeſt ſide 6 
three cight parts: by whictt it appears that 
one {ide 1s juſt rwo inches thicker thenthe \, 
other ſide, as you may ſee plainly by this ft- 
gurc, where the line divided being the dia- 
merer; 
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meter ; every diviſion ſignifieth one inch z 
the outward circlethe out fide of rhe met- 
rall of the Pecce, the inner circle fignificth 
theborer which you may ſeeto lyec juſt one 
inch from his true center, of the ourt-moſt 
Circle, how to calculate a charge for this 
Peece you ſhall preſently underſtand; you 
muſt ſuppoſe as if this Peece were for- 
tified no more, but onely ſo much, as the 
thinmoſt part of the metrallis: which here 
will appeare tobe 4 inches and three eight 
parts of an inch, and the half of the diame- 
ter you ſhall find by adding half,that of the 
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bore 2 five eight parts,tothe aforeſaid num- 
ber,robe juſt feyen inches from A : the cen- 
rer of the bore in the figure to C the thin; 
neſt part of themettall the whole diamerer 
being 14 : the ſecond diameter being found 
is the true diameter , which you muſt pro- 
portion your charge by : the former being 
16 inches, if the bore had been placed inthe 
rrue center : Then as the cube of 16, is'to 
the cube of 14, {oclevenpound of powder, 
( being the charge calculated hefore for a 
peece of :6 inches diameter) 1s to ſuch a 
chargeas ſhall ſuffice. | 


Example. 


The Cube of 16s 4096, of 14: 2744, 
thenas 4996,i5to 11,10 2744,is to 7 pound 
andalmoſt 6 ounces, a ſuffictcat charge for 
ſucha falſe bored peece. | 


Cuay. 
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y CHAP. 37. 


How to make Cartredges for Ordnance, and 
how to fill them by help of an inch Rule, 
#0 ſo many pounds and ounces 
as you pleaſe. 


bs 3 O make your Cartredzes, take can» 
vas, ſuch as the powder will not 
| creep thorow,and let it be in bredrh 
(I mean that peece of cloth wherewith you 
will make one Carzredge ) juſt threc diame- 
rers of the Charaber ot the Peece in bredth: 
and for the length you will finde. is by the 
filling of chem, theſe being lewed togerher 
upon a mould , which mult bea very little 
leſſe then the diameter of the bore, anda- 
bour 4 diameter long , upon this you may 
make paper Cartredees alſo: when theyare 
made; yea areto fill chem by the helpe of 
thoſe rwo Tables following, the one thew- 
ng how much powder will fill one diameter 
of the bore of the Peece, and the other how 
far in height of an inch Rule you muſt fill 


- 


| with powder , to make cicher one pound, 


two 
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rwo or three pound, as the title on the to 
will ſhew you : yau may uſe that of theſe 
rwo ways, as ſtands beſt with yourconve- 
nience; and beſt befirs your uſe: If youare 
to fill Cartredges tora Demicanxon, and you 
finde that the Demicannon is able to beare 
rwo diameters of powder in her load,by this 
Table over againſt &inchesand an half De- 
micannon diameter : you ſhall finde cight 
pound,eleven ounces and an half;to fill one 
diameter of the ſaid peece : the double of 
which is 17 pound and 7 ounces, a fit charge 
for the peecc. 

If you fill a Cartredge for a Saker with 
five pound of powder, to know how full 5 
pound will make it looke in the ſecond Ta- 
ble,and firſt againſt three and three quar- 
ters Sakcr bore, you ſhall find 3 an will 
fill 6 inches and z quarters,in height of your 
Cartredge , and two pound more will fill 4 
inches,andan half, which being added ro- 
gether, ſhews that your Cartredge is to be 
firred juſt eleven inches , and one quarter 
for 5 pound, 


The 


By I 
| 


Therableof Diameter.\  — "TheTableof Pounds. _ — 
| Thebrſt Table (hew | The ſecond Table ſheweth how far ae 


ing how muchcannon | onerwoor three pound of powder will flli 
poder vllbecontei the bore of any Peece, 3 Di—_— of the; 
ed inone diamer. of | bore being given. 

the bore of any powd, | 
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— 


Ft "88 The Art of Gunnery. f 


Tofill Carteredges for Minion , 3 pound; 
look inthe {ſecond Table, and in the Col- 
lume of 3 pound ; you ſhall have ( right a- 
gainſt 3 inches and one quarter Minion bore) 
9 inches juſt , robe the heighr of the pow- 
derinthe Cartredge,tor the loading that Mi- 
nion 3 pound. 

To fill fora Demiculvering, which requi- 
reth 2 Diameters and an halt for his charge: 
look inthe firſt Tablc, right againſt 4 inches 
and an halfe, you ſhall ind 2 pound 14 oun- 
ces; to fill one Diameter of the ſaid Gun: 
which being doubled maketh 5 pound and 
12 ounces,and one half Diameter alſoadded 
rothat; makerh the Charge to be 7 pound 3 
Ounces. | 

Now having fully thewed how to make 
powder , totry the ſtrength of powder ,. to 
know whar ſhot and powder is mcet for e- 
very Peecce : to finde whether the Peecebe 
true bore or not, to load a peece with Giſ- 
cretion if not true bored: to make the diſ- 
part: and alfo tro know the difference bg 
tween Iron and Brafle pecces: I ſhall come 
ro touch how to makca good ſnor , either 
at point blank , or at randon ; with as much 
calc and plainneſs,as eyer was before taught 
by any whatſoever, C Har. 
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How to give levell with 4 peece of Ordnance, 
to wake 4 ſhot at any mark aſrigned, 
\ within point blank, 


Er your diſpart on the Muſſel! ring, 
& juſt over the center of the mouth of 
CZ the peecc; which you may beſt doe, 
by putting.aſtick acrc{{erhe bore , and divi- 
ding it into two cquall parts, then with a 
plumb line banging over the mouth of the 
Peece, being guided by the divided ſtick, 
you fhall have a good ayme, whereto ſer 
your diſpart; this being done, go tothe Baſe 
ring, if the Peece be true bored, then finde 
out which is the higheſt part, and middle of 
that ring, butifrhe Peece be not true bored, 
then finde which part of the Baſe ring,is juſt 
over the Cylinder, and take that for your 
trucline. When you have found our both 
the Diſparr, and placed it , and alſo found 
what point in the Baſe ring is to anſwer ir, 
then make ſome very. ſmall mark on the 
a Baſe 
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Baſc.ring in that. place , hold your head a» 
bout two foot from the Bale ring, and thers . 
you may beſt obſerve , as the Peeccels tra- 
viſing , when youarc ina direct line with 
the Mark, this being done, give one of your 
Martrofles order, to raife, and tall the Peete 
with his Hand-ſpike, as yort ſhall appoint 
him,untillyoucan holding yottr head about 
rwo foot from the Breech of the peece) 

with your cye poenee the marke at th 
Baſe ring, and the top of the Diſpatt in 

dire line with the Marke you muſt ſhoor 
at : at thar inſtant ſtop rhe mbrish' of rhe 
Peece witha Coyne, that it may remainas 
you have directed it: Then ptimethe'Peece 
and give fire, + 4 
Before you place on your Diſpart, you 
are to obſerve whether the gtoynd betevell; 
on which the wheeles oftheGut Rdnd,if 
they are not onehigherthen the other! Tf 
the Ttunnions.ate placed juſt over the Ax- 
rreeof the Wheeles or-not : Whether ojie 
Trunnion lye higher on the Catriage then 
the other : Whether the Gun be truly pla- 
cedinthecarriage or tiot ; I mean not fiyer- 
ving moreto one ſide then the other : Whe- 
ther the ſaid Cattiage be truly tnade or nor : 
| And 
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And laſtly,, whether rhe Axtpee be placed 
juſt a ks 


=- 


crofle the Carnage or not.” 
How the Carridgt of 4 Petre ſhould be made, 


* Meaſure the Tengrh of the-Cylinder of 
thebore, and once andan halfe thar length 
ſhould be the length of the Cirtiage: Allo 
meaſure the Diameter of .the bore of the 
Peece, the Planks 0ySht ro be foure of thoſe 
Diameters in _— the foreend, inthe 
middle three and an halte , and at the end 
HER the'sround two andan halfe, atfo they 
onpht ro, be! ih cHickneſfe. one Diameter: 
The,wheeles ſhoul@ he one halfe the length 
of the Betce in height, the Sakerarid Minhi- 
On WR miſt exceed the alter by one 
twelfth part ; the Fauicon and Fauconer,” by 


on eoppre. 7-0, Pg: on 
" Tt yoirfiade char the ground is not level, 
6n which your Peece ſtands, and that one 
wheele is higher then the other, and rhe 
Trunnions our of due place, the Peece-not 
lying ttuly in the Carriage, and that alfo not 
truly made, you mult get theſe things amen- 
ded, or el{e never looke for good ſervice 
from ſich a Gun, being ſo illplanted. 

| a 2 CH APs 


2 
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 Cuar. 139. 


How if the firſt ſhot (by reaſou of ſome fault 
li Shs off. laſt Foe ) ave carry . 
zo the right, or left, or over, or un- © 
der the Mark, to amendit 
in the making the - 
next ſhot. 


| Frer you have made one ſhot, and 
A finde the Peece carry juſt over tac 
Marke, then doeall as hath been be- 
fore taught again, and whenas your Peece 
hes dre againſt the Marke, obſerve how 
much the aſt ſtrock of rhe ſhot is above, 
the Marke, ſo much longer make your Diſ- 
Farr, thatthe top of it may be juſt ſcen frohs 
the Britch of the peece in adirect line with 
the ſtrock of the ſhot, when ir is of this 
length, then levell your Peece with this 
new Diſpart, ro che aſſigned Marke: Give 
fire, and without doubr it will ſtrike the 
{ame. | 
' If the firſt ſhot had ſtruck under the Mark, 
then 
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then bring the Peece in all points as before 
to paſſe, tnarke how much of rhe Diſparr is 
over theftrock of the ſhor, and cur it juſt ſo 
ſhort, as being ar thebricch you may diſcern 
the top of ic, the marke on the Baſe ring, 
and the ſtrock of the ſhot in a right line, 
when you perceiveit is of ſuch alengrh, le- 
vell the peccerotheaſſigned markeas at the 
firſt, then'primeand give fire. 

' If the firſt ſhot had ſtruck on the righr 
hand of the Marke, to mend it, you mult le- 
vell the Peece as formerly, you ſtanding be- 
hinde the britch of the Peece ,: obſerve rhe 
ſtrock of the ſhot over the Diſparr, thar pare 
of the Baſering as you at tiat inſtant looke 
overina right line trowardsthe Diſpart, and 
the ſtrock of the ſhot, ſet up in that placea 
pin with a little ſoft wax on the Balering, 
ſo this pin will be in a right, line withthe 
Diſpart and' ſtrock of the ſhot: this being 
done, levell your Peece ro the Markeaſſign- 
ed, by this pin and the Diſparr, and withour 

queſtion you will makea faire ſhot. | 

For when you levell by the mertall of 
the baſe ring where the pin is placed andrhe 
marke, the peece ſtanding at that direRion, 
looke over the top of rhe Diſpart, from the 
— 7 notch 
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notch in the Baſering , and you ſhall inde 
the peece to licjuſt ſo muchtorhelefr,as the. 
former ſhot. ſtruck tothe right from theaſ- 
figned marke,which ſhould inall likelyhood 


now {trike the marke, 


- Butiftheſhot be both wide and tag low, 
then you muſt uſe both, directions above 
taught, ro make the next ſhot : Firſt regu- 
lacerhe Diſpart by cutting itſhorter, accor- 
ding asthe ſhots markeis lower then the al- 
ſigned Marke , when this is done, then 
proceed to my directions to mend ſhoowng 
wide. Theſe things done withcarc and di- 
ligencce, cannot chooſe hut menda bad ſhort, 


dabaadaoecaronoraneaagaaes 
BEE : Cunadriat: 55: 
of the Gunners Duadrant, which i to be uſed 


in ſhooting at Randon, and what . 
portion the Degreeof 4 + 


Duadrantes. 


= Ou are to uncerſtand that every 
- W Cucle great and {mall is divided in- 

| K. 10.360 Degrees, the. cauſe of this 
| Cl- 
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divifion.is, becauſe the Sun maketh his mo- 
tion in little more then 365 dayes, through 
the Zoazack or twelve Caleſtiall Signes, 
which is a Ycare now 360 is the next even 
number that can be divided into quarters 
and halfe quarters, fir for uſe , and the Sun 
dividing his Circle thus, does give example 
to all Mathemacticians to divide all 2ccor- 
dingly, a quarter of which Circle we call a 
Quadrant, containing go Degrees , you 
muſt have a ruler faſtened ro one fide of 
ſuch a quarter of a Circle or Quadrant, that 
muſt be put within the concave ofthe Peece, 
witha piece of lead ar the end , to make the 
ſaid rule lie cloſe to tne bottome of the met- 
tall within, rhe Quadraat hanging withour, 
by the plumb-line you ſhall find how many 
of thoſe Degrees the Peece isclevated unto, 
and the Quadrant beigg thus placed , you 
may mount the Peece to what 'Degree you 
{hall finde fit to ſhoot by. 

I will not makeany figure ofa Quadrant, 
or give other directions for the making of 
it, becauſe they which want one may buy it 
in divers places in London, but will proceed 
c0teach the uſe thereof in Gunnery. 


Every one that will Jeara to ſhoot at Ran- 
don, & 
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don, muſt draw his Pecce into a levell 
ground, where firſt ſhooting levell, he muſt 
obſerve that diſtance in feer or paces , then 
mouut his Pecce toone Degree, and markc 
where that ſhall graze : thus finde the di- 
ſtance of every Degree, from the levell ro 
the 10", Degree , and by theſe diſtances 
make a Table, to which annex the Degrees 
againſt the diſtances , by which Table you 
may (ufing the Art of proportion ) finde 
how far another Pecce will convey her ſhot 
from Degree, to Degree: Bur in caſe you 
cannot have liberty, nor pouder to doe 
all the aforeſaid , I will rell you whart 1 
have done by ſelfe, out of a Saker cight 
foot long, loded with three pound of pou- 
der.arthe firſt ſhoot being one degree moun- 
ture, it conveyed her ſhot 375 yards, or 225 
paces : the next ſhot was at five Degrees 
Randon, at which mounture thee conveyed 
416 paces, and the next tryall wasat ſeven 
| Degrees mounture, the Randon produced 
505 paces, the laſt rryall was at ten Degrees, 
which conveyed 630 paces, five foot. to 

a pace. 
Whilſt I made theſe ſhots I loded the 
Peccemy ſelfe with loole pouder exactly 
wey- 
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weycd, and weyecd the wad, alſo I bear 
down the ſaid wad with foure ſtroaks', ſo 
neere as [| could with'the ſame ſtrength I 
did the time before, alſo 1 let the Peece cool 
of it ſclfe, ſtaying above halfe an houre be- 
twixt each ſhot, I pur no wad after thebul- 
let becauſe the Peece was mounted, Iam 
{ureif I had nortaken all this care, I ſhould 
not have profircd by all thefe ſhots: When 
theſe were made , I tryed the\ſtrengrh of 
the ponder , the which I carefully 'noted 
down, allo I kept ſomeof irtocompare a- 
gain,when I ſhould haveother pouder,chefe 
things I would adviſc every one to obſerve, 
that meaneth co be cunning in ſnooting at 
Randon. 

Itis the duty of a Maſter Gunner of a 
Town or Fort, to drawan exact deſcription 
of the ſaid Garriſon, and of every obje as 
lyeth neer his Works within the reach of 
his Guns, by which means he ſhall nor be 
troubled to take the diſtance , but be reaa 
atall times ro know the diſtance by his Map: 
then after he hath made one {lior, he by the 
Rule of Proportion may be able to make ano- 
ther ſhot to any diſtance he plealerh,exaple, 
ſuppoſel find chediſtance by my Map where 

the 
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the firſt ſhot grazed, to. be- 704 paces; the 
Mounture'of thePeece being foure degrees, 
how:-much muſt Imount the peece tocon- 
vey herſhor goo paces, you nut proport- 
on theſe diſtances of Randonto thoſe in my 
Fable; fay, if 407 paces require 370 paces, 
(as'the Table hath it at foure Degrees of 
Rangdan) what number to be found in the 
Table;, againft that Degree which I muſt 
:mount the Peece unto will 909 require, 
Multiply and divide.and you ſhall finde 473 
- which number is-not to be found in the Ta- 
_ +ble; bur the nexr lefſe is 461, againſt ſix 
Degrees, and the next greater number is 
505,againſt-ſeyen Degrees, the difference 
between theſe two numbers is 44, which 
ſhew thar the Peece muſt be mounted at 
{ix Degrees and one third part-, for to reach 
the diſtance of goo paces, becauſe 461 is 12 
leſſe then 473, it being onethird partalmoſt 
of 44 the difference. 


Here 
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HerecI preſcnt unto your view the Table 
of Randons which I made by - my Qwnob- 
ſervation _— 2 h 
very oneif itbe poſſi- — 
blehe can get roaider, PU—IT—_ 
to make one-by his | 225 
own Experience , and 274 
alwayes remember to 323 
keeplome of theſame | 
Gunpouder totry.its 
roportion , as I have 
— la the 16:Chap. 
with .any. other., poll- 
derthar tt he 
ſhall have occaſion to oO | 630 } 
we, lor rhis nw ane of. ......:-, 4 35 
the excellenteſt properties. that belong to 
a Gunner, and without this knowledge he 
ſhall neverbe able to make good ſhot, be- 
caulc at.thetime of a Leagure he muſt often 
change hispouder, at ſuch a time T have had 
nine pound of one ſort,as goodas 15 ofano- 
ther ſort , as bath by ſhooting, and by my 
Inſtrument I have experimented. 
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the firſt ſhot grazed, to. be- 704 paces; the 
-mounture of thePeece being foure degrees, 
how-much muſt Imount the peece tocon- 
vey herſhor goo paces, you muſt proportt- 
on theſe diſtances of Randonto thoſe in my 
Fable; fay, it 407 paces require 370 paces, 
(as'the Table hath it art foure Degrees of 
Randan) whar'number to be found in the 
Table;, againft: that Degree which I muſt 
:mount the Peece unto will goo require, 
Multiply and divide,and you ſhall finde 473 
. which number is-not to be found in the Ta- 
| +ble; bur the nexr lefſe is 461, againit fix 
Degrees, and the next greater number 1s 
505,againſt-ſeven Degrees, the difference 
between theſe two numbers is 44, which 
ſhew thar the Peece muſt be mounted ar 
fix Degrees and one third part-, for to reach 
the diſtance of goo paces, becauſe 461 is 12 
leſſe then 473, it beingonethird partalmoſt 
of 44 the difterence. 
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HercI preſcnt unto your view the Table 
of Randons which I made by - my Qwnob- 
ſervation ; _— E 
very oneif itbe poſſi- — 
blehe canget ooiiter, Parones Ronen 
to make one- by hs | 
own experience , and 
alwayes remember to 
keepſome of theſame | 
Gunpouder to:try.uits 

roportion , as I have 
_— la the 16:Chap. 
with .any. Other, poll- 
derthat OS he 
ſhall have occaſion to 
uſe, for this is one of _ 
the excellenteſt properties. that belong to 
a Gunner, and without this knowledge he 
ſhall neverbe able to make good ſhot, be- 
cauſe at the time of a Leagure he muſt often 
change hispouder, at ſuch a time I have had 
nine pound of one ſort,as goodas 15 ofano- 
ther ſort , as both by thooting, and by my 
Inſtzument I have experimented. 


225 
274 
323 
| SÞ=-a 
416 /]., 
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Hom to make an þ a; ſhot out of a 
Peece of Ordnance at Randon, 


Fm one that hath charge of a Gun, 


muſt at one time orother obtein leave 
of his ſuperiours, to makerwoorthree 
ſhots ar leaſt our of his ſaid Peece, and mea- 
ſuring the diſtance from the Plarformto the 
firſt graze of the ſhot, you muſt apply it to 
my Table, and by the Rule of Proportion, as 
in thelaſt Chapter, finde what Degree you 
ſhall need to mount the Gun for any other 
ſhot aranothertime when you ſhall have oc- 
caſton. | 

Firſt, When you come to your Peece, ſet 
your Boudge barrel on the wind hand there- 
of,and cauſing one = 7: Matroſles to hold 
the ſameaſlope, thruſt your Ladle into the 
ſame, filling it full of pouder, and then ſtrick 
it with a Ruler, (for by ſo doing, you may 
know juſt how many pounds and ounces 


you load your peece withall ) then fixing 
your 
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your thumb. juſt :under the ſtaffe of the La- 
dle, thruſt the ſame home.rothe Chamber 
of the Peece where the pouder lycth, turn- 
ing che Ladle ſa,.as your thumb be directly 
aboverthe ſtaffe, and in ſo doing, the povder 
will empty ir {elfeour of the Ladlecleanly, 
then drawing our your Ladle, with theTam- 
ion at .the other.cnd .of that, ſtaffe, thruſt 
_ rhe pouder, cauſing 'your aſſiſtant to 
hold. his finger or chumbcloſc on thetouch- 
hole, then raking a cloſe round wad of hey, 
or untwiſted-rope, thruſt in. rhe ſame with 
your. Rammer head that is on the Spunge 
taffe, (for jfyou ſhould doe it with that on 
the Ladle, it would ſoon looſen the plate of 
the Ladle) and with it give three or foue 
]00d-ſtroaks; when you have thus done pur 
inchebuller without any wad, becauſe the 
Peecemuſt be elevated. - | 

If you charge your pegs with Cartred- 
ges, which I count the beſt way, providing, 
(that although they hold the like quanticy 
of powder) they beall of one thickneſle; 
otherwiſe you ſhall finde much deceit in 
ſhooting : ſlit it a liccle in that place , which 
muſt be conveyed under the touch-hole 
then put it home with the end of the Ram- 

mer 
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mer, and afterwards put homie” toita 60d 


wad, chen turn inthe ſhot, the Pet rg; 
loaded, as Thave taughtyoy , ak the dr- 
ſtance ro the mittk, by ſuch-trreans a$ Treach 
inthe 59 Chapter of this Book: ant 1HG4b- 
ſerve, how maiy degrees rhe phatfojar}, js 
either higher ; or lower, then youtmarke 
with your Quadtant: afret*you hay& d6he 
rhus; andcalculated whar'degree you Huſt 
mountthe Guninto , toreachtheriifrk, if 
the ſaid mark be under the plarforth ;*ſub= 
tra& rhe ney , Our of thedegrets bf 
randon, ut if rhe faid atk behish r thief 
the platform add rhe degtecof hit pleittide, 
torhe degrees of Randqn! and arthefe;cor- 
rected degrees, mount your Peece : by pitt- 
ring the Ruler of the ' Quadrant itrs.the 
mouth of your peece,marking diligericly'nt- 
till che plumb-line, which proceedeth from 
the center of your Quadrant , cut thoſe de- 
greesand parts of a degree {unro whithyon 
arc to mount the Gun')\ in the Circumife- 
rence; Make your ſhor ; for without queſti- 
on, you may either ſtrike or come very tieer 
the mark. Sos | 48 wo 
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Example. RP} 
| | © Suppoſe that whien you make ,rrialf of 


| 6ur Gan, 4 is ſpoken bf inthe be&thniny* 
—_ Yethiis Chipret Sofia 6 that at gg) 
| grees of Randon gpon 4 Jevelt ground, rhe 

ot isconveyed 7oopices "you being cat- 
led our upon ſervice xgan{ta Cirie,brother 
Fort, and beltig appoirited eo play your Gum! 


rowards it ; you alfo finding i robeyond 
' | point-blank; the diſtance being 5605 ces 
| |  alforharchefaid platters lowerrhen c 
you muſt plant your Guth, by one degree; 
and one ixt patt, ther ro know the degrees 
| of monnture; fy; as 49d paces (Beitg che 
| . rangeof feytn degrees , ont of your Gur 
| formetly\ is to 505 (rhe diſtanceF Rams 
| don foundin my Table” of Range for fe- 
| vet: degrees) fo 560 (rhe diſtatce'to rhe 
matk) is tb 404; this number is ro be! found 
inche Table or the neeteſt number tio Ir; 
and againſt that the degrees: the parrs'ofthe 
degrees muſt alſo be found, by ſubrraRing 
the neereſt leſſe number, out of the neereſt 
great number: thus looking in the Table the 
neereft lefſe numberis 340;the neeteft grea- 
4 ter 
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rer 416: one ſubtracted from the other the 
difference will be'46 : 494 differeth from 
416 but 12 parts, which isa little above one 

uaner, ſorhar your degree of Randon is 
mM} three quarters ; or five Iack one 
x 17 8 ; becaulc the mark is lower then che 
platform , ſubtract one degree and one (xr 
parc Or ten minutes out of four degrees,and. 
three quarters, Or 45 minutes z and the rc- 
mayn1s three: degrees and 35 minutes, the 
rrue height, to which your peece mult be c- 
levared, roreach the mark. | 

. If che ſhor grazecither tothe right orlefe, 
youareromendicby the direQions in Chap. 
39, bur if gvcr, then yquare to conſider 
the diſtance, how much it is beyond , and 
the next ſhot abate {0 many minutes our. of 
your mouyntures, as the diſtancebeyond the 
marke_ does require; if ſhort , you are to 
addeto. your, mounture, as if the likenum- 
ber of paces that you ſhall finde ſhore, had 
been wanting to yourdiſtance,then procecd 
as before. 

Example. 


Suppoſc the ſhot graze over the marke 
20 paces, ſubſtract this 20 out of 560 = 
i 


The Art of Gunnery. 17 
diſtance, and mount the next ſhot according 
as if the marke wete but 540 paces diſtant, 
IF 20 paces Thorr, make the next ſhot at 
580 paces, I mean ar that degree that will 
reach {o far. 


Ma8heannaatabacanonananceus 
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How to make another ſort of Inſtrument, called 
the Gunners Rule : which will ſerve to 
elevate a Peece of Ordnance, with 
more facility then the Gun- 

ers ,Qnadrant, 
# Ty Ecauſethe Quadrant afore mentioned 
| Bens be conveniently uſed ar all 
times, for if the winde be high, you 
will have vety much adoe to make theplum- 
mer ſtand ſtill, beſides ; it is a great trouble 
to take the protundity of a valiey, and the 
altirude of +hill, when the marke' is nor le- 
vell, alſo in field ſervice you cannot uſe ir, 
(bur onely in a Leaguer or out of a Garriſon 
when it is beleagured) the plumb-line is 0- 
verlong betore it fra _ ſtil]: ro remedy all 
this 
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this, the Gunners Rule was invented, the 
figure whereof you may ſee in the following 
page. This rule muſt be ſome 10, 12,0r 14, 
inches long, according as the Gun will re- 
uire,, it muſt have a Jong flirt down the 
middle thereof, dividing it almoſt into two, 
but onely held rogether by a little peece at 
the head and the foot, which mult be ci: cu- 
lar according to your Gun, as you may ſec 
inthe figure , where the Inſtrument is de- 
{cribed, ſtanding upon the britch of a peece 
of Ordnance: in the niiddle of the ſmall and 
narrow flit you muſt place a lute ſtring, and 
upoh that a beade, which you may move 
up and down art pleaſure, or if you cannot 
ect a lute ſtring, you may uſe a good thrid 
inſteaa thereof; this bead muſt be {etrofuch 
an inch, as you finde is agreeable to {uch a 
degree, that you muſt mount your Gun un- 
to, in this figure, the beadis at foure inches 
and haltea quarter: on one fide the ſlit muſt 
be placed a diviſion of Inches and quarters 
ortenths of Inches, on the other (1demuſt 
He placed the Degrees aud Minutes, when 
youſhall indeby thelength of your Gun, 
how many Inches and parts goes to make 
one Degree. It you make this Ruler for 
one- 
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one onely Gun, then youmay placeon the 
Degrees, bur if for divers Ordnances, then 


you muſt not figure the ſame , for-the de- 


grces once placed on, can ſcrve but for one 
Gun. 
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How to divide the Gunners Rule ints 
Degrees , by helpe of a 
Table. 


F you make your Ruler for one Gun 
Þ oy, I will here teach you to divide 
the oppoſite fide ( rothar divided into 
Inches and-tenth parts of Inches, that is c- 


very Inch divided into ten equall parts)into 
Degrees by the Table following, which Ta- 
bleis divided into 10 Columes for the ten 
degrees, and right before this diviſion ts the 
length of the Gun ſet down, which you 
muſt enterthe Table withall,and juſt againſt 
it you ſhall havein how many Inches and 
parts of an Inch doe make one degree, two 
degrees,three degrees,and ſo toten degrees. 


It 


- 
— — 


— — —— —— —— 


T he lev 
5 Foot 


5 Foot 


6 Font 


[1 Foct 
It Foot 
12 Foot 


12 Foot 


[3 Foot 
t 2 Foot 


14 Foor 


A Tazret by which you may Place the Degrees on 
Gunners Rule , fitting it for any Peece from five foot long to fourteen 
foot long, and by help of which any Peece may be levelled 

to any degree without the ike of a Puadrant, 
Ruler, orany other Geometricall 
Inſtrument whatſoever. 


The Jengthof the Peece. \1_deg.|3 deg.13 deg-4 deg-|5 deg-16 dev-17 deg deg.19 dex; 1odep, 


5 Footlong. : . 3|» 6|z $8T4 us 14/6 10/7 168 2209 2510-38 
5 Foot and an halfe. |t 14|3 28|z 424 56'5 706 $417 989 1:|1o 2611 

6 Font long. 1 22]1 44/3 664 $8'6 1oſy 3818 58/9 7ejrt 812 29 
5 Foor and an halte. 363 72/4 . 3/5 448 os LIN ISIS 
7 Foot lonv, u 471% 9414 47.5 6817 35/8 8:ſlo Zeſt 77/13 20,54 73 
7 Foot andan halfe, |1 5$>j2 1414 71.6 28/7 859 4qzjio gg|i2 57114 14115 71 
3 Foot long. 27. 3615 4'6 72]S 4010 S|11 76[13 44/15 12116 83 

{8 Foot and an halfe, r 791} 59(5 5717 16\8 95,10 742 INST 32 16 12/17 92j| 
9 Foot long. 1,89 |I2 79S 68,7 5819 MY 37113 27115 15jt7 / 8/18 98 
3 Foot and an halfe, | <|4 os oſs oo or reſ1q 216 3118 4j2 
0 fear love; 2 1cj4 2016 30j8 40/10 30.12 61114 7:116 84118 9621 
'O Pace endan halfe, 2 2114 4216 69/8 88/11 8113 28]15 48[17 68 i9 39] __— 
[1 Foct lore, bares: i 3114 62/6 93/9 24/11 56113 88116 20[18 510 821 23 I4 
It Foar amen beth. p 414 8417 26j\9 68/12 I014 52116 g5]19 37[:1 8024 21 
Sk Foot Jong. S vw = 12112 6515 18|I7 71120 25122 7925 33 
7 Eoor and an halfe.” 2 63/5 2:|7 B9jto 5213 15115 7e[r8 qifar 4ſz3 67/26 3 
13 Foot lony, Z . 7a\5 48/5 22|10 96/13 7916 44/19 qej21 92/24 68 27 40 
1 2 Foot and an halfe. 2 $4]5 685 52]re 36114 2027 419 8122 72 25 56128 42 
= Foor lons, \z g«{F gejS SFr 8cj14 7517 70j0 6<[23 60126 56'29 53 


Place this Table in folio 20, little b. 


onecwen 
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If your Gun be12 foot long, two inches, 
and 53 hundred parts ofan inch doth make 
one degree, tive inches, and ſix parts, (if the 
inch were divided into 100) maketh two 
degrees,&c. For Itold you before, that you 
muſt divide your inch into ten parrs, and for 


more exactneſſe, —_— every one of thoſe 
10 partsto be divided into ten more, which 


maketh 100, all choſe parts ſer downinthe 
Table, are ſuch parts. 


AALASASALASAASACALAALASMARAL 
CHAP. 44+ 


How to give levell to a peece of Ordnance, 
with the Gunners Rule , at any de- 
eree of Randon. 

He peece being loded inall points, 
| as is before raught, and you al- 
ſo having brought rhe pecce in 
a right line with the marke , the _—_ 
being placed upon the mulſle ring , place 
our Ruler upon the baſe ring , and ha- 
ving before all this, raken the diſtance to 
the marke, andfound it to be 461 yards: 
the firſt ſhot you made our of that peece for 
b 3 p1a- 
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practice conveyed her ſhot 274 yards, at 
two degrees mounture , according. to the 
rules before ravght, 46x yards will require 
ſix degrees mounture, then to finde by this 
Table how many inches, and -hundrerh 
parts of an inch, ſix degrees will require, 
looke in the laſt T able, finding on the left 
hand, inthe firſt colume the length of the 
pecce 12 foot juſt, under {1x degrees i in the 
common angle you ſhall find 15-inches, and 
18.100 parts $ of aninch, which known , I 


ſer the bead tharis on the ſtring in the mn to- 


15 inches, and 13 parts, if che inchbedivi- 
dedinto 100, andcauſc the peece to be mo- 
ved either higher or lower, untill you ſee 
the bead , the top of the diſp: it, and rhe 
marke, allin one line, ſtop the pecce at that 
poſition with a coyn, prime and give fire. 

| It you would ſhoot by the merrall of the 
Peece withouta diſpart, ſubtract the, length 
of the ſaid diſparr, out of the inches found 
in the Table , andthe remainer mount your 
pecce unto : if the diſpart had beene three 
inches long, that taken out of the inches 
found in the Table being 15. 18190. will 
leave 12.18-100. to which heighthinr the Rule: 
Without adiſpart,youmuſtmountthe peece. 


: E-33 Cnapr. 
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FIFIFIMELELECIITLELTIETED 


C H Aa Yo 45« 


How to make uſe of the laſt Table, to give 
levell to a Peece of Ordnance without 


the Gunners Rule. 


F you have not a Ruler nor Quacrant, 

and would make a ſhot juſt ar five ac- 

grees elevation, looke in the Table, and 
finde thelength of the peece, whichadmit 
ro benine foor and an haite , right againſt 
this, in the angle under five degrees, you 
ſhall have ten inches, to be the length ofaiiy 
ſtreight ſtick, w hich you may ſer upon the 
baſe ring, and levell over the top of the fatd 
ſtick, asif it had beenthebead in the Ruler, 
thus you may pertorme as much as with the 
Ruler , if you wil] have no dilpart upon the 
peece, rake it oft , and lay tt wich theafore-. 
laid ſtick, from w hich cur oftits juit length, 
the remainer you may uic upon the baſe 
ring, for *cn you have therop of it, the 
metrall ofthe muſtle ring, and the marke in 


a right line, you cannot faile of making a 
good 
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good ſhort. If thediſpart in this pecce were 
Lwo inches and an halfe , this cut trom the 
length of cen inches, the number found in 
the Table, there willbelefe ſeven inches and 
an halfe, for the length of the ſtick , to be 


ſeron the baſering, to levell the pecce wirh- 
Our a Ciſpart. 


OR Ang pnnnnbanbponns 


Cuavy. 46. 


How to make a ſhot at the enemies lights 
inthe darkeneght. 


WW {om you ſhall have occafton ro 
ſhoot ata light ſeene in the night 
time, diſpart your peece with a 

lighted and unflaming wax candle, or with 

a lighted peece of march, that you may ſec 

by the light of the fire 1n the ſaid Gun- 

match , tolay the middle and upmoſ2 part 
of the merrall, at —_ of the peece; the 


trop of the match, and che markein one line, 
when this is done, give fire, 


w- | Cyap. 
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FIITEM EIT LIL LIIILIS SLES 


CHAP, 47. 


How tos make a perfett# ſhot in a darke 
night, at any marke that may be 
ſeen in the day time, with- 
in the reach of 
the Peece. 


FN the day time mount your peece (as 
|| you are before dire&ted)to reach the ap- 


pointed marke, and at that time place 
the mouth or concavity of the peece right 
upon the ſaid marke, then put the rulerthat 
is fixed tothe Quadrant into the mouth of 
the peece, note what degree is rouched in 
the Quadrant by the plumb-line , and ſet it 
down in writing, orelſe keepe it in memory, 
after thar, ler fall a lineand plummet down 
to the ground, from the middle part of the 
mouth of the peece , in the place where the 
plummer, toucherth the platforme make a 
marke, then carry your line and pluminer 
rothe breech of the peece,and ler it hang to 
the ground , from the middle part of the 


breech, 
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breech , there alſo where ir toucheth the 
ground or platforme likewiſe make another 
marke: berweeneach, ofrheſemarks draw a 
line, and continue that line above two yards 
beyond each marke, this ſhall be called che 
line ofdire&tion. Now when you will ſhoor 
in a darke night with that peecce at the ſame 
marke; charge the peece with the ſame 

uantity of pouder ; as you did when you 
Punk by experience that ſucha degree yh 

ou now muſt mount by, did hir the mark, 
andalfſo with the like weight of ſhot, then 
bring your gun upon the line of direion, 
ſo that the middle of the mouth of your 
pecce, and middle of the brecch may be juſt 
over it, which you may bring to paſſe by help 
of the plummet , when this is done, elevate 
the peece ſo muchby the Quadrant , as you 
didinthe day time, and without queſtion 
ſheewill reach the markeas before. 


CO uk&is, 
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EFILETELELTIITELILELETIEY 


CHan. 48. 


How to make a perfect ſhot at a company of 
horſmen, or footmen , paſsing by the place 
where Ordnance do lye upon a level 
ground, and alſs to make a good 
Jhot at a ſhip ſayling up a 


RAOVer, 


Hen any horſmen or footmen 

\ / \ ſhall pafſeby a place where agreat 
pecce of Artillery doth lye , the 

Gunner mult charge the pecce before-hand, 
with good powder, and fit ſhot , to this end 
that the peece may goe off ſo ſoone as fire is 
put to the ſame : alſo the Gunner in this 
caſe mult lay his Gun truly diſparted upon 
a level] ground, right againſt ſome marke in 
their way, as againſt ſome tree, buſh, or hil- 
lock, and beſt of all if ir be upon ſome turn- 
ing way, becauſe in ſuch a place they cannot 
depart very quickly , and when the faid 
hor{men or footmen, ſhall come neere unto 
that matke, or be in the turning way, the 
Gun- 
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Gunner muſt diſcharge his ſaid peece ax 
them : Likewiſe when a Gunner will ſnoor 
ata ſhip ſayling in ariver, he ought to plant 
his pecce towards acloud or ſome evident 
marke on the other ſide theriver, and give 
fire to his peece when the forepart of the 
Ship ſhall begin to be berween the mouth 
of the peeceand the marke. 


ITTALTELETALIT ICT ITILALSS, 


CunaAP. 49. 


How to cauſe that the ſame quantity both of 
pouder and ſhot, diſcharged out of 


the ſame Peece, ſhall carr 
Ti or te, ſcat- c 
tering, 

Aſter Fohn Bate in his Booke of 
M Extravarants, ſayth, Take the 

quantity ofa peaſe of Opium , and 
charge itamongſ(t thecaſe ſhot, and it will 
make the ſaid caſe thot fly cloſer rogether, 
then orherwiſc it would , this Maſter Bate 
ſfayth,helearned ofa Sea man, who had made 


triall hereof, as he ſayes, and unto whom 
Maſtcr 


| 
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te {old ſome for that purpoſe, iris 
pble, for Op is of a congealing 
7enature. 


BA SAS AAAS AASSADAD 


CHaP. 50. 


which ſticketh faſt within the con- 
'4 Peece, that it cannot be driver 
ants the powdey , may be ſhot 
t without danger to the 
Gunner, or hurt to 
the Peece. 


'Hena peece of Artillery is char- 
ged with fuch a Shor, as will nor 
be driven home unto the powder, 
2unner to ſave this peece from 
muſt ſoimbaſe the mouth there- 
ire water for two orthree dayes, 
in at the touch hole, ar ſeverall 
'run out intoa veſſellſer underthe 
he Gun, to ſaveallthe Salt Peeter 
the powder, when theſe things 
ne Gunner muſt prime the peece 
- much in at the touch-hole, as 
will 
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Gunner muſt diſcharge his faic 
them: Likewiſe when a Gunner 
ata ſhip ſayling inariver, he ous 
his pecce towards acloud or fo! 
marke on the other f{1de theriver 
fire to his peece when the tore 

Ship ſhall begin to be berween 

of the peeceand the marke. 


ASSIST IIA LIENS 


CunaP. 49. 


How to cauſe that the ſame quan 
pouder and ſhot, diſchargea 
the ſame Peece, ſhall car 

cloſe or more ſcat- 

terine, 

Aſter Fohn Bate in h 

M Extravagants, fayth 

quantity ofa peaſe of 

charge itamongſt thecaſe ſhot , 
make the ſaid caſe ſhor fly cloſe 

then orherwiſc it would, this 
ſ{ayth,helearned ofa Sea man,w! 
triall hereof, as he ſayes, and | 


——- 


— —————— 
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Maſter Ba#e {old ſome for that purpoſe, iris 


very probable, for 0piu#h is of a congealing 
and fixativenature. 


FLAT ISA LIIIILS. 


CH av. 50. 


How a ſhot which ſticketh faſt within the con- 
cavity of a Peece, that it cannot be driven 
home ants the powder , may be ſhot 
out without danger to the 
Gunner, or hurt to 
the Peece. 


TW T Hena peece of Artillery is char- 
ed with fucha Shot, as will nor 
be driven home unto the powder, 
then the Gunner to ſave this peece from 
breaking, muſt ſoimbaſe the mouth there- 
of , that faire water for two orthree dayes, 
being pur in at the touch hole, at ſeverall 
times may run out intoa veſſell ſer underthe 
mouth of che Gun, to ſaveallthe Salt Peeter 
that was inthe powder, when thelc things 
are done, the Gunner muſt prime the peece 
and put fo much in ar the touch-hole, a 
wil 
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will ſerveto drive out the ſhot. Bur when 
a ruſty ſhot harh for a long time ſtuck faſt 
within the peece , put ſtrong Vineger in 
the mouth of che peece, and. with the ram- 
mer \trike the ſhor rill ir doemove, then 
poure the Vineger out again , if it have 
ſoaked through the powder, then prime 
witha little freſh powder, and give fire, if 
the Vineger could not paſſe by the ſhot a- 
_— the powder, then moyſten the ſaid 
powder with ſome water or Vineger, when 
tis yet danke and moyſt , primethe rouch- 
hole with good powder, and give fire. 


AS baoddbbbatetoroueterecy 


CHaAP, FI. 


A merry conceit, how 10 charge a Pereceof 
Ordnance without Gun-powdter. 


T his may be done with aire and water 
onely, having pur cold water into 
the concavity of the peece, filling 
one quarter of the Cylinder , put in after it 
a Tampion of wood as long as broad, per- 


fetly made to fit the pecce, with an-oyled 
cloath. 
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\ cloath about it, doubled cither more orkeſſe, 
that.it might be two mens ſtrength ropurir 
home, this done, put inthe ſhot, elevate the 
pþeccea little, and makea fire under the hin- 
der part thereof, the couch-hole being'very 
cloſe ſtopped , then put the ſpunge of the 
peece in oyle, and wet all the Cylinder of 
the peece with oyle, that it may paſle' out 
the elibber : for when the fire hath tarified 
the water, it will burſt out _ſuddenly.-The 
experiment which we'have in long Trunks 
ſhooring out pellars with aire-onely;proverh 
thisalſo. NY 


ehri<pvi$$44$:44$4i4 $4444 +44 
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A Peece of Ordnance at one ſelfe ſame elevat:- 
on, and towards one ſelfe ſame place, with 
the like quantity of powder and ſhot, diſ- 
charged ſeverall times, what 
ranges it will make. 


Have diſcharged a peece {even tiaffies in 
|| the ſpace of 50 minutes , with thelike 
weight of powder, ſhot , and elevation, 
and have found their ranges as following, 
| the 
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the firſt ſhot was conveyed 416 paces, the 
ſecond 4.36, the third 440, the fourth 432, 
the fifth 425, the ſixth 410, the ſevench 
394, {0 that the greateſt difference from the 
firſt ſhot, was 24 paces, theſe things muſt be 
kept in perfe&t memory, by every one that 
learneth to ſhoot at randon, or he ſhall be 
never good atthart practice; The reaſon of 
rheſe things is this; at the firſt ſhot rhe bul- 
ler found the aire quiet, and ar the ſecond 
ſhoot, it did nor onely finde the aire ſtirred 
with the firſt ſhoot, bur alſo nioving ot ten- 
ding towards the place at which ir ſhot, and 
becauſe it is more eafie ro move and pene- 
rrate that which 1s already moved and open; 
then that which is cloſcand quier,it follow- 
eth that the ſecond ſhot finding in his range 
a lefſe reſiſtance then che firſt did, will out- ' 
fly the firſt. ER. 

A ſecond reaſon isat the firſt ſhotthepou- 
derbeing put in the peece, doth often times 
finde the ſame ſomwhat moyſt , eſpecially 
when ir hath nor been ſhot in for certain 
dayg beforc, through which che pouder 
will not fire quickly, as it doth when the 
peece is dry and remperately warme, tor 


this warmth or heat will ſomwhat dry up 
= the 
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| the moyſture which is in the powder, and 
cauſe it to fire ſooner z wheretore the pow- 
der doth not workeſo forcibly in the firſt 
thoor as it dothin the ſecond,the third ſhoor 
and fourthwill be much like the ſecond, now 
I will give you the reaſon, why as the peece 
grows hotter, one ſhot wilnot our-shoot the 
laſt, before it, but every time come $horter 
and Shorter. 

The peece waxing hotter, and by how 
much the morc hotter, by ſo much the more 
attractive is the coneavityofthe peece made, 
and becauſe the short is driven forth, or ex- 
pelled with no other thing then by the airy 
exhalation, or winde cauſed through the 
Salt peeter, therefore by making ſucha peece 
the more attractive with the more heate, 
which ſuppech and reteinech continuall 
moreand more of that winde, which should 
ſerve ro expell the buller, the vertue expul- 
ſive in that peece,doth continually more and 
more decreaſe, and the $hot fiyerh not with 
that ſwitineſle as it did before, altnough 
the two firſt things, that is, the breaking of 
the aire, and the drying of the powder eve- 
ry time moreand more, doth help much the: 
range of the Shot, whichaide and help, as ir 

C io 


34 The Art of Gunnery. 


is tobe beleeved, that ſomtimes it ſupply- 
eth and perchance gives advantage by that 
expulſive vercue , which continually the 
peccedorh diminish, or ſup in according as 
it heaterh_ſo that thethird and fourth shoots 
will not be much differing from the ſecond 
Shoot,nevertheleſle in continuance of time, 
the ſaid rwo accidents (that is the opening of 
theaireand drying the powder by the hear 
of the peece) cannot ſupply the third acci- 
dent, thar-is, the vertueattractive, by reaſon 
the atrraction 1s augmented as the peece 
heatcth. This cauſcd my fixth and ſeventh 
Shoots. tocouvey the bullet 22 paces shorter 
then my firſt Ir is reported by N,cholas 
Tartazlia, that many shoots being madear 
a battery by a peece, it chanced by ſome oc- 
caſion , that the peece roſe up in ſuch fort 
that the mouth touched the ground, 3 little 
dog paſling by , did {mell unto the peeces 
mouth, and by ſo doing was faſt joyned to 
the peeces mouth, and immediately after 
drawn into the ſaid peece: which thing, 
when the ſtanders by had ſeen, ſome of them 
ran to helpe the ſaid dog, and although they 
tound him tobe drawn almoſt to the further 
end of the concavity , they pulled him our 


LY al- 
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almoſt dead: This was done by the vertue 
attractive. | | 


$22222322222 


( * 


C ut a #- v5; 


How many Horſes, Oxenor Men will ſerve 
to draw any Peece of Artillery. 


\Or every hundred weight of metrall, 


oneman: ſo a Peece of 8000 pound 

weight , requires 80 men : beſides ſo 
many more men as the Carriage may weigh 
ſeverall hundreds : tor every 500 of metcall 
uſe one horſe, then 16 horſes will draw a 
Gunof 8000 weight, butin the Winter 24, 
alſo 17 yoke of Oxen , is thought ſufficient 
to draw a Pecce of $ouo weight, but in the 
Winterthey necd to be one third part more, 
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is tobe beleeved, that ſomtimes it ſupply- 
_ ethand perchance gives advantage by that 
expulſive veriuve , which continually the 
pecce doth diminish, or ſup in according as 
it heaterh._ ſo that thethird and fourth shoots 
will nor be much differing from the ſecond 
Shoot,neverthelefle in continuance of time, 
the {aid ewo accidents (that is the opening of 
theaireand drying the powder by the hear 
of the peece) cannot ſupply the third acci- 
dent, that-is, the vertueattractive, by reaſon 
the atrraction is augmented as the pecce 
heatcrh. This cauſcd my fixth and ſeventh 
Shoots. tocouvey the bullet 22 paces shorter 
then my firſt Ir is reported by N,cholas 
Tartazlia, that many shoots being madear 
a battery by a peece, it chanced by ſome oc- 
caſion , that the peece roſe up in ſich ſort 
that the mouth touched the ground, 3 litrle 
dog paſling by , did ſmell unto the peeces 
mouth; and by ſo doing was faſt joyned to 
the pceces mouth, and immediately after 
drawn into the ſaid peece: which thing, 
when the ſtanders by had ſeen, ſome of them 
ran to helpe the ſaid dog, and although they 
tound him to be drawn almoſt to the further 
end of the concavity , they pulled him our 
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almoſt dead : This was done by the vertue 
attractive. | | 
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How many Horſes, Oxenor Men will ſerve 
to draw any Peece of Artillery. 


| \Or every hundred weight of metrall, 


oneman: ſo a Peece of 8000 pound 

weight , requires 80 men : beſides ſo 
many more men as the Carriage may weigh 
ſeverall hundreds : tor every 500 of metrall 
uſe one horſe, then 16 horſes will draw a 
Gunof 8000 weight, butin the Winter 24, 
alſo 17 yoke of Oxen , is thought ſufficient 
to draw a Pecce of $00 weight, but in the 
Winterthey need to be one third part more, 


C 2 Cuay. 


% a A —_— 


| 0 v7, ” 
air ofe oc OE Os < /g OL of 
LL 


"4 Safon.g0 
M7 


No 5 


_—_—___— 
1\0 (#, 
—— | I—— 


D- 
-” VersSc 


TIE 


the [ine {dutiall 


— 


© 


4 
- 
% = 
SI 
« = . 
. 
A 
a hy 
ha WY 
% * 
* 
* 
»* 
» X 
. E 
= 
-. 
mY 
- 
2 
| x J 
= 
_- 
» 
—z 
= 
IE 
> 
- 
CY 
a 
- 
FE 
_ 
= 
_- 
- 
— 
- 
—_ 
- 
- 
- 
- 
- 
_ 
- 


I 


/o_ a/o 2/0 ©/ 


n Ver &l ul, 
G6 


Papa 


/ £/O < 


_ —  .. 


Place the Inſtrament between 36 and 37, little c. 


3( 


+ 


The Artof Gunnery. 37 


il 


v COU IU YI RYTITARYTDO Pp IT ATATIYV SYO4&INh\.4 v4 #4\4 
Lo . —— w—_— YI ARAINAT 
#4 . 4 SS4 1 SSr ipi Sp% o 1 "4% FU . . ST FISIEETF, #U\ % «%,4S#1\ EF E 


CHAP. 55S. 


The uſe of this Inſtrument , to finde the 
height of a Towre or Caſtle which 
65 acceſsible, 


Irſt, holding one fide of your Square 
Þ Put to the Horizon, movethe In- 
dex upward , till cthorow the ſights 
thereof, you perceive the top of the Towre, 
or Caſtle; then look what part is cut by the 
Index, upon the Square, if it be of Righe 
Shadow, multiply the diſtance to the baſe or 
foot ofthe Towre by 100,and divide by the 
partscur, adding thereunto the height of 
your eye from the ground, bur if afcontrary 
or verſed ſhadow, multiply the diſtance from 
the middle of your foot by the parts cur,and 
divide by 100, not forgetting as well as be- 
fore, toadd the height of youreye from 
che ground. 
If you finde it more covenienter to uſe 
the plumb line then the Index, doe thus, fix 


the line upon the pin on which the —_— 
id 
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did move, and make your obſervation 
through the ſights on the {ide of your In- 
ſtrument, marked with theletters A B, to 
the object you deſire to know the aforeſaid 
by. and theplummer line will cut the fame 
diviſion as the Index did formerly. 

Suppoſe the Index orplumb-line cut the 
35*), diviſion ofthe Scale of verſed ſhadow, 
in making my.obſcrvarion towards the Ca- 
ſtle or Tower, and the diſtance thereunto 
be 135 yards, what will the heighthamounr 
unto : becauſe it is of Contrary or verſed 
ſhadow, then as you are taught before,mul- 
tiply the diſtance from che middle of your 
legs to the baſe 135, by the parts cur 15, di- 
vide by 190, and the heighth will be found 
ro amount to 75 yards and one quarter, a- 
bove your eye, whoſe heighth as it ſhall be 
found muſt be added to rheaforeſaid num- 


ber, | 


'OF* APs 


( 
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How to finde the beight of any Towre 
that. s inacceſs:ble. | 


F you would take the Altitude of any 
Prom Wall, Hill, or. ocher Edifice 

which is unapproachable , either in re- 
gard of the enemy lying berween,or of ſome 
Dirch, River, or other impediment, you 
ſhallproceed as followeth : firſt approach to 
the neereſt and moſt convenient place for 
your purpoſe, whete wich your Inſtrument 
makeobſervation; and note down , or re- 
member what parts are cut in the Scale, 
you muſt then goe backina ſtrait line , ac- 
cording to the commodiouſncile of rhe 
place, and makea ſecond obſeryation,noting 
as before, the parts cut in the Square, whicn 
will be eicher on the Right ot Verſed Sha- 
dow, if they fall both on the Verſed Sha- 
dow, (which moſt often doth happen) you 
ſhall divide the fide of the Square feverally 
by the parts cut ; and ſubſtract the leffer 


Quo- 
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Quotient from the greater, and by the re- 

mainder, divide the diſtance berween the 

ewo ſtations, to that adae the height of your 
y—_ from the Horizon, you have your de- 
Ire, | 


E xampl e, 


Suppoſe the parts cut at the firſt ſtation be 
45 PoE Shadow ) and at ay econd 30, 
(both Verſed Shadow) 1 divide the whole ſide 
of the Square, which is 100, by theſe two Sums 
ſeverally, and finde the one to be conteined 


2-- or in decimall parts thus, 2\2:2_) the lat- 


per number is contained 2. or 3/333 , by the 
| F > ot, 
difference I divide the diſtance of the ſtations, 
ſubftract 213222 out of 31333 ,” the difference 
will be 1|1'1, the Diſtance 24 yards , being 
thereby divided, the produdt will be 21/15, the 
height of mine eye 5 foot, theſe added will give 
the height , 22 yards, 2 foot, and 2 inches al- 


moſt, of the ſ« od objett, 


CHAP, 
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How to performe the ſame operation 
when the parts cut fall onthe 
Right Shadow, 


Hen the parts cut in each ſtation 

\ N be of Right Shadow ( which is 
very ſcldome) ſubſtract the leſſer 

number of thoſe from the greater , and pur 
that in the firſt place: in The Golden Rule, 
or Rule of Three, the fide of the- Square in 


the ſecond place, and the ſtationary diſtance 
in therhird. 


Example, | 


Let the parts cut inthe firſt ſtationbe 30, 
in the ſecond 40, of right == ſubſtr at? 
the leſſer from the Sewer , the remainder 
i 10, the which ſhall be put inthe firſt place 
of the golden Rule,the ſide of the Square {os 
100, in the ſecond, and the diſtance between 


the 
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the two Ptions ſeven, in the third place, ſo 
the Rule ſtandeth thus : As the dffrine: of 
parts cut, 10 the whole ſide, ſo w the d:ffe- 
rence of ſtations , tothe height required, Or, 
as 1010 100, {07to 7athe height, 


SAAGCAGSS88PALSABBEASSBRSA 
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How to take an Altitude at a plare un- 
approachable, when the parts cut 


are of different Shadows, 


of Right Shadow, and the furtheſt be of 
Contrary Shadow, they ſhall beboth 
reduced to one Shadow, after this manner, 
{ſquare the whole fide which is 100, and di- 
vide the product by.the parts cur of the ver- 
ſed Shadow, and the Quotient will give the 


right Shadow: that being done, ſubſtract 
the leſſer ſhadow from rhe-greater, and the 
femainer will be rhe firft place in the Rule 
of Three, the diſtance between the two ſta- 
tions ſhall be the ſecond, and the ſide of the 


Square the third; 
I'\? . Pl X- 


|þ the parts cut 'in the neereſt ſtation be 
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Let the parts of Rieht and Yerſed Shadow 
be both egy jo bring ak to be both 
Right : Firſt, I ſquare the whole ſide which 
here ts 100, it maketh 10000, that Product 
I divide by the parts cut of Verſed Shadow, 
which i 30,the Quotient is 3 3 3 ,andone third 
part ;, from whence ſubſtrat 30 the right ſha- 
dow,out of 3 3 3 and onethird, the remainder 1 
303 andone third, for my firſt Terme, the di- 
ſtance between my two ſtations 13, for the ſe- 
cond, and the ſide of the Square 100. for the 
third, The Rule ſtandeth thus, As 303 and 


one third, i ts 13, ſo 100 # to 4 yaras and 
18 Inches, 


—— 


— 


To takethe height of a Towre or Caſtle 
ſtanding on 4 hill. , 


Toperformethis, you muſt firſt take the 
height of the hill at cwo. ſtations , as of a 
thing unacceſſible, and after the ſame man- 
ner, take the height of the Hilland Towre 
together, which being done, ſubſtra& the 

| | height 
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height of the ſaid Hill from the whole, the 
remainder will be the height of the Towre, 


SO0R008880080880808000888 


CHAP. 59. 


; How to finde the Longitude or Diſtance 
to any place by the Square. 


in the wall of a City , becauſe of pla- 
cing my Ordnance to diſmount a Gun 
upon the ſame, I make choyce ofa conve- 
nient place for my ſtation, where placing 
mine Inſtrument, I bring the Index to the 
point C, to lye juſt upon the line D C, 
written in the figure, The Line Fiduciall, 
becauſe from this line proceeds the begin- 
ning ofthe Degrees in the Circle , andit is 
moſt uſed, the Index being on this Line, 
move the Iuſtrument till! you perceive 
throughthe Sights the Towre: letting the 
Inſtrument reſt firme, turn the Index di- 
rectly upon the. other line marked with 
E G: lookethrough the Sights, and if you 
can eſpieany place or thing, that you can 
IC 


I Deſireto know the Diſtance toa Towre 


T he Art of Gunnery. 45 
nember to finde exactly , rake that for 
ar {ccond ſtation, if you canuot eſpy 
\crewithall to remember, cauſe one to go 
dards ſuch a place, that you can ſee 
»ugh the Sights, with a handkirchief in 
hand, when you eſpy that, bid him drop 
pon the ground, and goe tothat place, 
cre ſet up your Inſtrumeut , and laying 
* ruler upon The Fiduciall Line, turn the 
rument untill you can eſpy through the 
hrs your firſt ſtation,rthen letting the In- 
'menr ſtand firme, turnthe Index untill 
ican likewiſe eſpy the Towre through 
Sights, and marke diligently what part 
ts in the Square, then : As the parrs cur 
r0100 (the Radix) ſo the diſtance be- 
en the two ſtatious, is as the Diſtance 
- aired, 


Example, 


'uppoſe the parts cut were 5, the diſtaſte 
reenthetwo ſtations 30 paces, then as 5 is 
00, ſos 30t0 600 paces , therrue diſtance 
10 Towre, 


Cuap. 
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height ofthe ſaid Hill from the whole, t 
remainder will be the height of the Tow 
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; How to finde the Longitude or Diſtance 
to any place by the Square. 


in the wall of a City , becauſe of 

cing my Ordnance to diſmount a ( 
upon the ſame , I make choyce ofa con 
nient place for my ſtation, where plac 
mine Inſtrument, I bring the Index to 
point C, to lye juſt upon the line D 
written in the figure, The Line Fiduc 
becauſe from this line proceeds the be, 
was. (jo Degrees in the Circle , and 
moſt uſed, the Index being on this I 
move the Iuſtrument till you perc 
through the Sights the Towre: letting 
Inſtrument reſt firme, turn the Index 
rectly upon the. other line marked \ 
E G: lookethrough the Sights, and if 
can eſpieany place or thing, that you 


[| Deſireto know the Diſtance toa To 
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remember to finde exactly , rake that for 
your ſ{ccond ſtation, if you canuot eſpy 
wherewithallto remember, cauſe one to go 
rowards ſuch a place, that you can ſee 
through the Sights, with a handkirchief in 
his hand, when you eſpy thar, bid him drop 
itupon the ground, and goe tothat place, 
where ſet up your Inſtrumeut , and laying 
the ruler upon The Fiduciall Line, turn the 
Inſtrument unrill you can eſpy through the 
Sights your firſt ſtation, then letting the In- 
ſtrumenr ſtand firme, turnthe Index untill 
youcan likewiſe eſpy the Towre through 
the Sights, and marke diligently what part 
it cuts in the Square, then : As the parts cur 
are t0100 (the Radix) ſo the diſtance be- 
tween the two ſtatious, is as the Diſtance 
required. 


Example, 


Suppoſe the parts cut were 5, the diſtafſce 
between the two ſtations 30 paces, then as 5 us 
#0 100, ſos 3010 #00 paces , thetrue diſtance 
z0the Towre, 


Cuap. 


— 
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How totake the diſtance of divers places 
at one time, by help of the Circle 
that is deſcribed within 
the Inſtrument , 


in which ſer up your Inſtrument for 

your firſt ſtation, and laying the Index 

upon the fiduciall line, turne the Inſtrument 
withthe Index upon the aforeſaid line, un- 
till you ſec ſucha place as you thinke moſt 
convenient , (for in this you may chooſe 
yourſecond ſtation , which bythe praQice 
in the laſt Chapter you could not doe,) The 
Inſtrument thus fixed , eſpie through the 
holes, every one of thoſe places whoſe di- 
ſtance you would know , and write-them 
down, I mean the degrees cut in the Cir- 
cle, with the name of the place , alwayes re- 
membring to begin ſo far on the left hand, 
as you haveany marke that way ; when you 
have hotedthemall down according as I 
| have 


Fs ofall,finde ſome convenient place 
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have raught, goe tothe ſccond ſtation, and 
place your Inſtrument there, lay the Index 
vpon the fiductall line, and looke back to the 
firſt ſtation, and eſpie ir through the holes, 
at:er this, be ſure: your Inſtrument be nor 
ſturred, then turn the Index to the firſt 
iarke you tooke at the firſt ſtation, and af- 
ter obſervation made, note-1t down, asat 
tne firſt time, when you have obſerved all 
the marks: take your Inſtrumentaway , goe 
toa large Table, and with your Ruler draw 
a ſtrait line , acroſſe rhe Table, parallel to 
the Tables end,andabout rwo foor one from 
another, deſcribe rwo Circles, the former 
made linebeing a diameter to each Cir- 
cie. Firſt, divide the diſtance berween the 
cencers of the two Circles into ſo many e- 
quall parts, as there were paces betwen your 
two ſtations, then divide the Circles. In 
each center fix a needle, and tieto cachnee- | 
dle ſo many filke thrids as you had marks, 
extend each'of theſear a great length, juſt 
Cutting the degree in the Circle, that was 
cut in the Circle of the Inftrument , when 
= made your Inſtrumenrall obſervarion, 
beginning firſt with the firſt marke, ſo pro- 
ceed, and the end of every thrid which 

muſt 
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muſt be very long, faſten to the Table with 
a little ſoft wax, when you have faſtenedall 
the thrids thus, that are on the firſt needle, 
which ſignifierh rhe firſt ſtation, placethoſe 
on the ſecond needle as you did the other, 
with wax at their full extent, juſt over the 
Degree in the Circle, made on the Table, 
as you have noted was made upon your In- 
| ſtrumentby obſervatiou, beginning with the 
firſt as you did before, and fo likewiſe faſten 
them. Now to know the diſtancero theſe 
marks , looke where the firſt ſtring of one 
Citcle croſſeth the firſt of the other , that 
place note for the firſt marke , looke where 
the ſecond crofſerh with the ſecond, that 
note for the ſecond marke; {olikewiſe, for 
the third, fourth, &c. till you have noted 
all the marks down, then with a paire of 
Compaſſes meaſure the diſtance unto any 
marke in paces or yards , according as the 
Scalebetween the Circles is divided , and 
what diſtance you finde to be, citherbe- 
tween one marke and another, or between” 
the ſtations and the marks, is the true di- 
ſtance berween thoſe marks, orbetween ei- 
ther of your ſtations and marks , in paces, 
yards, or feet, according to the diviſion of 
your 
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your Scale, burif the firſt, ſecond or third 
thrid, &c. in one Circle , doenot tend to 
rheſame marks that you have noted in the 
obſervation, as the firſt, ſecond , and rhird 
doth in the other Circle , then you are ro 


make the marke wheretwothridscrofle that 
doerend ro the ſame marks. 


O& "—_— 


t_— _—_— a. _—_— 


An Example tocleere and manifeſt the 
laſt Propoſitign. 


Ar ſuch timeas the Leaguer was before 
the City of Worceſter , I rooke the diſtance 
by ſuch meansas I have afore taught , to c- 
very remarkable place therein, by the afore- 
ſaid Inſtrument. 

Firſt, finding a convenient place for the 
firſt ſtation, and placing the Index upon the 
Fidaciall line, I marked where to make a ſe- 
cond ſtation : the Inſtrument ſtanding im- 
moveable : The firſt and fartheſt marke to- 
wards the left, as I obſerved was Saint Pe- 
ters Steeple, the Index cutting 75 degrees, 
the next obſervation was made at the Col- 
ledge Steeple , the Index cut 84 degrees, 
then Saint Hellens, the parts cut in that ob- 

d ſervation 
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ſervation 102,my fourth marke wasthe lof- 
ty Spire. of Saint Andrems, 104 degrees, the 

th marke wasthe:new. built Block-houſe, 
where formerly. ſtood the. Fryers. gate , the 


degrees cut were, 106, the ſixth, obfervation, 


was made towards the high Towre Steeple 
of All Saints, the Index cur 107 degrees 1n 
theCircle,the ſeventh object was the cighth 
ſquare Fowre Steeple of Saint Swithins, 
117, the cighthwhich was worth obſerva- 
tion wasthe brick Stceple of Saint Nicholas, 
where the Index cut juſt 120 degrees , the 
ninth obſervation which 1 made was. to- 
wards. Saint Martins free-ſtone Steeple, 


where 122 degrees were Cut, the tenth. was, 


madetowards the Fore-gate, called of fome 
che North gate, becaule of irs firuation 
Norrh, here the, degrees were 124, then I 
placed my Index upon or towards a rotten 
Towre inthe walls of the City, ignorantly 
called the old Gaole, upon. which a gun was. 
then placed, the.degrees cutin this obſerya- 
tion, were 126, my twelfth and laſt obſerva- 
tion was towards the liberty poſt ſtanding 
amongſt the deſolate ruines of Fore-gare: 
ſtreer , where.the. Index cut in the Circle. 
128 degrees. 


Ha- 


— 


Neth, sf PreGute 
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Having noteddown all the aforeſaid , I 
went to the ſecond ſtation, placed my in- 
ſtrumenr right for obſervation (by looking 
through the _— of the Index, iclying op- 
on the fiduciall line to the firſt ſtation) Tbe- 
gan as before tro make my obſervations,firſt 
ofaltat thoſe places which lay fartheſt on 
theleft hand, and ſo procceded ordeily ro 
the right, Saint Peters cut 40 degrees, che 
Colledge ſteeple 48, the Block-houſe 55, 
Saine Helkens 61, Saint Anarews 67, All 
Saints 72, Saint Swithins 75, Saint Martins 
78, Saint Nichslas $0, the old Gaole'® &; 
Fore-gare 86, and the liberty poſt g5 

res. 

The diſtance berween the two ſtations is 
360 paces : upon a Table board I made two 
Circles, and divided them into 360 parts, 
or degrees , or onely the upper halves into) 
180 degrees, I placed rwo needles in each 
center one, and upon cach r2 thrids, firſt I 
extendedrtherhridsin the Circles in the lefc 
hand, which ſignifieth che firſt ſtation , juſt 
overſuch degrees which were cut at time of 
obſervation, proceeding orderly , the firſt 


thrid for Saint- Peters, the ſecond for the 
Colledge, therhird for Saint — 
en 


d 2 
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When you have placed all the thrids 


which are on the firſt Needle , doe 
the like with the thrids upon the ſecond 
Needle, beginning firſt cowards the lefr 
hand with Saint Peters, next the Colledge, 
the third the Block-houſe, the fourth Saint 
Helleas, the fifth Saint Andrews, 8c. all the 
thrids being placed, looke-where the thrid 
ofthe ſame marke in borh Inſtruments croſle 
one another , juſt rhere makea prick for the 
marke: as for Example, the thrid of the 
Block-houſe is the fifth inth firſt Circle,and 
the third in the ſecond, where theſe two 
croſle is the block-houſe, meaſure with the 
compaſles according to the Scale, between 
the center of each Circle,and you ſhall finde 
the ſaid Block-houſe to be diſtant from the 
firſr ſtation 400 paces, from the ſecond 476 
paces , from Saint Peters 197 paces, from 
Saint Andrews 203,from the Fore-gate 304, 
and from the liberty Poſt abour 400. 
The diſtance berween AU Saints Steeple 
and the firſt Station is 680 paces, bertweenir 
© andSaint Andrews it is 35, from Saint Peters 
277, and from.the Fore-gate 202, + 
. Saint Anarews is diſtant from the firſt 
{ration 610, from Saint. Martins 192 , from 
Y, | Saint 
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Saint Swithins 142, and from the Cm 
212 : Thus = by the Scale and Compaſles 


_ findethe diſtance to and between any 
ofthem. 


Mh80d800088peaeaeeaeanasa 


CHAP. 6L. 


How by the aforeſaid om—__ , todraw the 
Plot of a City or other Garriſou, and 
70 take the diſtance to every 
remarkable Object 
within Can- 
non ſhot. 


Towne, Caſtle, or other Fort, to draw 
a deſcription of his ſaid Garriſon, and of 
every notable obje&t within Cannon ſhot 
for he having a Map ofalltheſe things,need 
not be troubled to take the diſtance every 
time he hath occaſion to ſhootarthe enemy, 
for by his Map and the obje&ts withour the 
Garriſon therein deſcribed , he may be able 
ro eſtimate how far or neer the enemy doth 
relide. To makea deſcription of the Gar- 
>-- 3 riſon 


I: behoverh every Maſter Gunner, of a 
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riſon, he isro doe thus, ſet up his Inſtrumenc 
firſt uponthe ſhoulder of che Bulwarke, and 
obſerverheangle thereof, by placing his In- 

dex firſt uponthe Fiduciall line,and movi 
the Square untill you may perceive the Flan- 
ker, thenleeting the Inſtrument remain fix- 
ed, turnethe Indexrill you can ſee the Dia- 
mond point through che holes, che Degree 
curtis theangle of that ſhoulder, with achain 
or line, meaſurethe diſtance to the point of 
the Bulwarke, and meaſure that Angle as 
you did the former, by efpying through the 
Sights (theRuleror Index lying uponthe 
Fiduciall line) the place where you ſtood 
laſt on the ſhoulder, from the Diamond 
oint meaſure the diſtance to the ſecond 
Eacion , and obſervethe angle of thatas be- 
forcis raught;firſr,by looking back through 
the ſights,the Index lying upon the Fidaci- 
all linero the Diamond point, then tutning 
the Index, looke to the angle at the flanke, 
note as before the degrees of the Angle: 
Then departing from that place, meaſure 
to the _—_— of the Flank, therealfo ſer up 
your Inſtrument, firſt looking through the 
fighrsatthe place you were laſt at, turn the 
- Index and looke ſtraightalong the Curtain, 
| to 
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corheanple where it joynerh wirhrheFlank 
—_ that angle, meaſuring the Cur- 
cain as you goc , comming thither , ſer up 
the Inftrument as before , firſt looking 
through the holes in rhe Index ar the place 
youwerc laſt ar,the other obſervation make 
-at the firſt ſhoulder of this ſecond Bulwark, 
| andfo proceed from Bulwark to Bulwark 

untill you come round the Garriſon, noting 
all thoſe obſervations down with the di- 
ſtance betweenthem , you may be able to 
make your Map. I have bur a ſhort timerd 
writc,otherwite I wonldhavegiven'yourthe 
figure of the Cities of Worceſter and Coven- 
try, and examples how they were drawn, 
bur hoping the ingenious praRizer will by 
what I havealready ſaid, beableto doethcic 
eng = this dire&ion ſhall ſuffice, To know 
the diſtance to any places without the Gar- 
riſon, you muſt rake them as I have taughr 
inthetwo laſt Chaprers, and then annex 


them to your Map, 
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Conteininga deſcription ro make ſundry 
kinds of FiRE-WoR Ks both foruſc 
and pleaſure , with lefſe labour and 
colt then any hath heretofore 
been publiſhed. 


All of them being experimented and 
praQtized by the Author: as alſo compared 
to the beſt, which aretaught by 
any other Author what- 
loever. 


By Nathanael Nye. 
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-O 
HE —— 


_ = 


A | 
TREALIISE 


Artificiall Fix eW ORKS 
for the W ars. 


| 


CHay. I. 

A deſcription of the Morter-peece, and how to 
make one of Word and Paſtbord for a 
need, thoſe of Braſſe and Iron 
being waning. 


LHe beſt Morter-pecces are made of 
the ſame mereall that brafſe Ord- 
nanceare made of, andbeing robe 


made, let che meaſures following be _ 
vea, 
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ved. Ifthe Diameteror bore be nine inch - 
es, let the morter be one foot and an halfe 
in length, and let the chamber in which 
you load your peecce with powder be three 
inches diameter,and foure inches and a halfe 
dcepe, the thickneſſe of the merrall abour 
therouch-hole three inches, andthe upper 
part thereof one inch anda quarter, 


— 


How to make the Morter-peece of Wood 
and Paſtbord : 


You muſltiget a woodden rouler of ſuch 
bigneſſeas you defirero make the diameter 
of the Morter, and upon that rouler let paſt- 
bords and canvaſs, with good ſtore of mol- 
ten glue, be rouled (remembring to anoint 
the. rouler with greaſe , or otherwiſe the 
glue will cauſe that youcannortake the paſt- 

ords off again) which done, let the canvaſs 
and paſtbords dry a little while on the rou- 
ler, another while off from the rouler, and 
when this kinde oftrunk is very dry, put it 
on the rowler, and ſet it ina lathe , and cur 
off both ends of the trunk with a Chilell 
very 
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very even, taking this our ofthe lathe, turn 
a foot thereunto, with a ſhoulderro put the 
trunk upon , and in the middle thereof 
make the chamber for the powder , if the 
peecebe eight inches in the mouth , let the 
thickneſſe of the paſtbord trunke be two 
inches thick, and 18 incheslong , thebritch 
or foot be.10, the ſhoulder rwo inches long 
and two inches high, that whenthe trunk is 
put on this ſhoulder, and joyned with the 


. wood, it may be juſt even with the ſame, 


the bore into which you pur your powder 
muſt be two inches high and three deepe, 
plated with copper orlattin, if it be poſſible, 
as alſoallthe face of the wood rhat goeth 
into the trunk, when you have put the trunk 
upon the britch of wood, naile ir round a- 
bour the ſhoulder, firſt making holes witha 
bodkin through the paſtbords,and then dri- 
ving inthe:nails upon that wood which you 
made to receive the paſtbords ortrunks on, 
being cut lower then the reſt by two inches, 
thethickneſſe of the trunk , becauſe when 
1t was = on, it might be levell with the reſt 
of the britch, theſe things done, cover borh 

wood and trunke with cord and glue a- 
gain, which being well dryea will laſt 
a 
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2long time, I have ſuch aone of this ma- 
king, wherewith I uſe to ſhoot Ballowns in- 
totheaire, for my recreation. 


Thexe i 4 very honeſt man in the Market 
Tewn of Bromſgrove , named John 
Tilt , who can make either Morter-peeces 
or Ordnance, with Tin, Wire, Paſibard, 
and glue, of excellent aurance and: ſervice, 
if not wronged in the charge or loading of 


them. 


SASSSBODSAAAGADARAARGAAEEG 


CHAP. 2, 
How to fit and prepare Granadues for 
Oſt commonly the ſnot for great 


| the Morter-pecce. 

| Morter-peeces are one tenth part 
I then the bore, becauſe of 
cording them tofling into the mouth ofthe 
peece, and for feare of ſecret cracks, that can- 
not ny becſpyed, they arc _— — 
pitch, ſorhat being prepared-, they doe bur 
juſt fit the bore, : 


How 


— __—_t ay G--: 


| 
} 
| 
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Every, Ball hath: a.hole, lefc ro-pus in a 
iuſe,or picce.of wood- juſt like a: Faucet for. 
ſpigot, this. hole muſt be.ane.quarter the 
1ameter, ofrhewoodden Fuſe, which:Fuſe 
1uſtbeinlength three quarters the: heighe 
frthe Granade, made taper, andwhen-falled 
rich compoſition driven- y in amongſt 
he:powder thaxz'1s in che ball, eaving a lit- 
c.of.it without : the, compoſition tor. this 
uſe is made.thus:. take'one. pound ob Pow- 
cr, foure ounces of. Salt-pecter,, and ane.of 
zimſtone, firſt beazenito powder. and fit- 
:d.in-a. ſerce, ſoverally,;;.rheſe: ingredients: 
cing mixed together, yaur, compoſition is 
aade fit fox uſe. 


a - 3, 


The manner how-to muke Granudoes of 
Canvas for the Morter. 


He operation of theſe, Granades 
made of canvas, iS =_ contrary to 
thoſe already er 


own , theſc arc 
onely 
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2long time, I have ſuch a.one of this ma- 
king, wherewith I uſe to ſhoot Ballowns in- 
aire, for my recreation. 


tot 


Theze i 4 very honeſt man in the Market 
Tewn of Bromſgrove , named John 
Tilt , who can make either Morter-peeces 
or Ordnance, with Tin, Wire, Paſtbord, 
and glue, of excellent durance and: ſervice, 
if not wronged in the charge or loading of 


thews. 
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CuAP. 3. 


How to fit and prepare Granadoes for 
the Morter-peece. 


Oſt commonly the ſnot for great 
Morter-peeces are one tenth 
lower then the bore, becauſe of 
cording them tofling intothe mouth of the 
ecc, and for feare of ſecret cracks, that can- 
not cafily. be cſpyed, they are coated with 
pitch, ſorhar being prepared, they doe but 
juſt fit che bore, 


How 


" "2 x 
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| How t#: nuke: Fuſes. 


Every, Ball hath: a.hole, lefc ro-pus in. a 
Fuſe,ar.piece.of wood:- juſt. like a: Faucer for. 
a ſpigat, this hole muſt} be. ane.quarter the 
diameter, ofrhewoodden Fuſe, which.Fule 
muſt ben length three quarters the. height 
of the: Granade,made taper, andwhen-falled: 
with.compaſition ogy in amongſt 
the:powder that is in the ball, leaving a lit- 
tle.of it: without : the. compoſition tor this 
Fuſe is made.thus:. take'one. pound of, Pow- 


der, foure ounces of Salt-peerer;,, and ane.of 


Brimſtone, firſt beazenito powder, and fit- 
rcd.in-a. ſerce, ſoverally,;;. theſe: ingredients: 
being mixed together, yaur, compoſition 1s 
made fit fox uſe. 


PEN ARE TEETER EERTEEREEETETEEES 


CHAP. 3, 


The manner howto muke Granuaves of. 
Canvas for the Morter. 


He operation of. theſe, Granades 

| made of canvas, is quite contrary to 
thoſe already ſer ; , theſc arc 
onely 
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onely fit to firea Town, theyare not of ſo 
violent exccution as the precedent yet alto- 
getheras coſtly in the making , for the ma- 
king 'of them fill a piece of canvaſs upon a 
round-balt of wood-, ſo big as you would 
haveyonr Granadoe. Then makerhiscompo- 
fition following, four pound of Salt-pecter, 
two pound of Gun-powder duſt, andtwo 
pound of Brimſtone: all theſe incorporated 
and moyſtned with oile of Salr-peerer , fill 
your caſe with this compound , andcover 
it with cords,which done piercethe ſack full 
of holes with agood bodkin, and in cyery 
holeplacealittle iron barrell, charged like a 
Piſtoll:theſe muſt be driven into the ſack up 
to the head, the Granadve being thus prepa- 
red, let there be made a hole about one inch 
deep, which ſhall ſerve to prime irc with 
powder-duſt , moyſtened with oyle of Pe- 
| troll; you may makeall thoſe barrels of old 
musker barrels, or of other pieces either lir- 
tle or bigger, onely leave widetouch-holes, 
to the end the ruſt ſtop them not , ſothey 
may be preſerved many years; and ready for 
ſerviceat all occaſions. 


Cuay. 
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Cuavp,. 4: 


Haw to niake flery Arrows or Datts. 


FN Eta long ſhaft of wood ; and joyne . 
( 3: itan iron head; after the inan- 
DL net of the figure, inthe margent; and 
abour the middle of that head make firſt a 
linnen bag, in form ofan Egg, leaving open 
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» and ſoa man W1 


*YINS tO pull it © 
ICk in his tcllows Clothes 


Cuap. 
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Cuan. £ i 


How GHiwnidots are to be charted 
in the Moter. 


Here ought robe grear care taken if 

the loading or charging of che Mor= 

ter; which muſt be donethus , Firlt; 

wey the powder roa dram ; that you put in 
the Chamber ; atid after ir put a goodcloſe 
wad of hey (tor to ny knowledgeand deep 
experienceitis very uncertain ſhooting, you 
uſing in ſtead of hey , & rampion of wood) 
which donecur upa turffof the gtound,rhar 
may fill the botrom of thebole ; or bore, of 
the Motter , next the wad : your GF4nadve 
being prepared , as is betoretaught , with a 
coar of pitch and chord, fling. it into rhe 
mourh of rhe Morter, obſervingto havethe 
Fuſe of the Granadoe in the middle of che 
bore: then go rothebritch, chruſt up a wire 
into therouch-hole , ro make all ſure, then 
printe witlf ſpeciall dry powder, ſuchas you 
e 2 — 


ee ee  . S 


/ 
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are ſure will rake firc , this being the whole 
buſineſſe in which -yoor life and Motrer- 
pecce both ſtandin jeopardy: I will give you 
very ſure directions togive fire. 

rovide ſmall Fuſes, ſuch as I raught you 
romakebeforc for the ſhels, but a grear deal 
leſſe,abour one quarter of an inch bore,rhree 

reers inthickneſle, and eighr inches long : 
fill chelc with good pouder duſt, moyſtned 
with oyle of Sali-peeter, you muſt moyſten 
ic bura lirtle, and pur it in with an iron ram- 
mer,try wherher you like thetimethey con- 
tinue burning, if roo flow, abate oyle of Pee- 
ter, if otherwile, adde it thercunto. 
_  Theſebeing made ready, the uſe of them 
is rhus: thruſt the pike of your Linſtock in 
at one end of the Fuſe you mean to give fire 
withall, bid one of your aſſiſtants come on 
one {ide of the mouth of the peece, and give 
fire ro your fuſe, wherewith fire the Fuſs in 
the Morter, andthen with great ſpeed give 
fire ro the rouch-hole. | 

. Theſe Fules arc very certain to give fire, 

but Match doch oft times faile, 


Crap. 
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oU Crap. 6. 


How to levell the Mortey-peece, to make 
au effectuall ſhot at any aſs1g- 


S ne mark, 

4 Ouaretoget leave of your Superi- 
E ours to try one, two or three ſhoots 
4 for practice, without breaking the 
” & Ffhell; if you have leave fill che ſhell with 
powder, and pur it out again,and wey it: fill 


a the ſame ſhell with ſomany poundot carth : 
- then takea Fuſe, and at the end tye ; ounces 
e of powder ; which put down with the Fuſc 
n . | ir 
into the hole amongſt rhe carth , making 
4 ſuch way firſt with the end of ſome ſtaffe, 


that the powder be not torn from the Fuſe; 
4 this being thus pur in,take the ſquare where oo 
with you meaſure diſtances , place it upon 
: the mourh of the peece, if ut bebig enough, - 
if not help it witha longer Ruler , ler thar 
ſide of the Inſtrument marked in its figure 
with A K , lyc cither upon the brim of the 


4 e 3 Peece, 
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Pecce , if it will reach if not upon the rule, 
take off the Index and hang an the plunr- 
met, ever obſerving to mQunr your Peece 
abovegs degrees, then elevate I Pecce at 
whatrandon you pleaſe , noting it downe , 
then make your ſhor,getting thoſe that ſtand 
by tagoand obſerve whether the Fuſe burn 
all the while.of the arqngaves flight ; and 
whenthethree ounces of power take fire : 
tor hereby youmay mend the Fuſe, and ry 


ll 


os 
—— 
I — 
mn 
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* whetherit will keep fire , theſe things ob- 


ſerved, meaſure thar diſtance, and placeitin 
yu note, under the degree you mounted 
y, asalſo the weight in powder the Morter 
uſed. When you by two or three ſhoots, 
have gathered experience,both of your fuſe, 
and of the true range of your Peece: rakerhe 
diſtance to the Town, Fort, or other mark, 
you axe to ſhaor ar ; then to know at what 
degree to mount the Morter-peece dothus, 
by the Rule of Proportion Reverſe, asthe di. 
ſtance ( when you made your tryall) i5 to 
thedegreescur , ſo rhe diſtance to your aſ- 
ſigned mark, is to ſuch a degree of the Cijr- 
cle that you muſt mount your Peece unto : 
To make more caſte, I will give youan 'Ex- 
ample. | 
Suppoſe, that you made your experimen- 


tall ſhotat 46 degrees, and your ball rznged 


320paces, how many more degrees muſt 
you mount the Morter to ſhoot 280paces: 
that being the diſtance ro your aſhgned 
mark: mulciply 320 by 46, and there arj- 
{eth 14720, which divideby 280, you ſhall 
have 52 degrees , and above half one , to 
which you muſt mount, to reach the ap- 
pointed place. | 7 
Cc 4 Note, 


— 
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Note , That if you are to play a Morter- 
peecealong time againſt a Fort , you are to 
ceaze upon a harrell of the beſt powder in 
the Magazine, and keep it for your uſe, alfo 
gointo ſome place free from fire and ſtirthis 
powder,that incaſe one end be weaker then 
the other, you may mend that defe&: for 1 
doaſſure you, thar if you change your pow- 
der, you have loſt all your experience , and 
are as new to begin again,as at the fixſt time: 
alſo beware of uſing tampions, let one man 
conſtantly pur in the wad,gtving him charge 
ro make the like wad , and uſe the fame 
ſtrength, ſoncer as hee can, which hee did 
before ; waſh every ane of your ſhels before 
you cozt or put the chord upon them, when 
you have maderthem clean, puta little pow- 
dcr into one of them,and give fire roit with 
amatch, then ſuddenly clap aclort of clay 
upon the hole; then obſerve diligently whe- 
ther any ſmoke come our on the ſides, if it 
do thenthat muſt be very carefully coated, 
or not uſed , bur thoſe that vent na ſmoke: 
you may truſt ro þe good ones. 

' Another obſervation I will tell you of, 
that 1s, you muſt by the helpe of a great 


paice of Scales wey every ſhot , and make 


them 
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them all even of a weight, by putting there 

3 intoſo many Muſquet bullers as will make 
rhem cyen, this being done, fill that which 

is heavieſt,(for without doubt that willcon- 

tein leaſt powder)put the powder our again, 

and wey that pun ſuch a quantity, and 


- no more, Hill all your Granadees with- 
all. | , 


CHAS 7. 


How to make Granadoes to caſt with 
mens hands. 


Aving taught how to make Grans- 

Hu torthe Morter-peccc , and thar 

| In an eaſier and plainer way then any 
ever before me bath done to my knowledy: 

I will ſh?w how to prepare ſome ſmall Gra- 

nadees for the hand, rhe effe&ts whereof are 

no leſle eſtcem then the other, chicfly inaſ- 

: ſaulrs ; whether it be for the offendants or 
defendants ;, Firſt of all fill chefe {mall ſhels 
with fine Gunpowder, then make a Fuſe of 
one 
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<> 


one ponnd of Gunpowder, fix ounces of 
Salr-peeter, and one of Charcole, or if you 
would hayethem of lefle durance,you may 
takeof the compoſition made for the Fuſes 
of great Granagoes, knock the Fuſe up to the 
head within one quarter of an inch: which 
3s onely to finder by in the night, ſtop well 
thereſt of thehole in the Granagve , (if any 


chinks are open) with ſoft wax.: then caar 
| It 
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it with pitch and hurds, leaſt.it ſhould break 
with the fall, and be ſure when you have h1- 


red the Fuſe, ſuddenly to caſt it our of your 
hand. 


990058858908 
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How to make fiery Wheels, tobe caſt 
with mens hands. 


Ecauſe every ſouldier wil not meddle 
Boi hand 'Granadoes, the uſing of 
chem being ſomwhat dangerous , I 
will hereteach another kinde of | nan 
which is lictle leſle effenfiye, forthe making 
thitreof , you are te yſc theſe ingredients ; 
Take four pound of Gunpowder in duſt,one 
paund of Charcole duſt, rwo popagd of Tar, 
rwo of Sglt-peeter, and one pound of Ro- 
fin;all theſe ingredients being well incorpo- 
rated, and heat over the kije, ſteep tay ar 
flax in the ſame, and then wrap the rgw,and 
f3x about a hoop, and thencovyerallchisa- 
gain with Gunpowder duſt ; and intime« 
NnCce 
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| need give firetothem, & caſt them amoneſt 
| a 63-5" 0g is to be obſerved, that rhe 
oops ought not to be too large, bur fallin 
ps 0uy 8&5 O 
upon a many ſouldicrs they may thereſtay 
and ſtick, and to make them more trouble- 
ſome, andentangling, two of them may be 
rycda-croſle one another; andthen fallin 
upon any man hecannot chooſe but be muc 
aktoniſhed, with ſuch a fearfull element,and 
put his company in great diſoxder. 
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C H APs 9. = 
How to make and prepare 4 Petard, 


. T7 Hoſoever would make exadtlya 

\ A / Perard , ought to caſt a Motrer, 

much like uncoan Aporhecarics; 

bur a great deal deeper, if you take it ro 

wey 36 pound , theconcavity muſt contein 

ſix pound of powder, if you add or dimi- 

niſh more or leſſe metrall , doe ſo likewiſc 
withthe Calliber orbore, for the chargias 

of this Perard , fill ic onely with the 

Gun-powder you can,' to the brim almoſt, 


and thencoverit with a round board, made 


fir forthe purpoſc,and forthe priming there- 


of makea Porhire, or Fuſe, of ſlow compo- 


fition, of what length you pleaſc , this muſt 
be put downa hole in the middle of rhe co- 
ver of wood, a good way into the powder, 
if che Peece have no rouch-hole, and cloſe 
waxed about that no ſparke of fire (hould 
gctin,and the Petard is prepared , robreake 
open the place you deſire it it be acceſſible, 
then with the breech of the Perard , upon 
the ground , or {ome great ſtone, or piece 

of 
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of wood, andthe mouth againſt the part of 
the door,or gate,bur if the place be unacce(- 
ſible, then make alittle Cart withtwo, or 
four wheels , and ſo ſupport the recoyle of 
the Petard, ſhooting off: The Petard muſt 
be made faſtroa long beams end, that muſt 
goa-crofle the ditch or moat, the reſt ofthe 
beam and heavieſt part thereof reſting upon 
the Wheels, ablerocounterpoyle the other 
part 
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part thereof, together with the Petatd: Witl 
it 1s prepared for to make abredch jfi d Nei 
der wall; or door, or gate; undecefſible; 
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of Aiificiat Flre-works for Recytarioh 
4 and delight. 


- - How tb thake Rackets for the Hive. 


Will not teach how to mike Moulds; 
Needles, &c. for {uch ri ts areeltifions 
in theſe things , let then buy Maſter 
Bate, Maſter Babintton, 6r fot ad Maltet- 
Malthws Fire-works : chat which I will 6he- 
ly do ſhall be toreach ro make rhierii withollt 
Moulds, or aity other thing theh a roiiler t6 
roule the paper upon : for ſueh I uſeto make, 
having all other deviſes that 4re taught by 
the aforelaid learned men,but make lictle,uſt 
of them; roinake Rockets my wity do thus; 
cauſca Rowler to be tiirned in a lathe, what 
thickneſfe you pleaſe :onely let the rouler Be 
8 times the diameter therof inlen$th;zf ir be 
three 
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three quarters of aninch in thickneſle, the 
lengrh will be three.inches,, roule your pa- 
per hard on the rouler ; till ic make an inch 
and one quarter the whole thickneſle rouler 
and all, chen glue the uppermoſt paper, and 
thecaſc is made, onely choaking or coritra- 
Ring the paper together, (within one djame- 
ter ofthebore of the eng) except one little 
hole, about one quarter the Diameter of the 
bore thereof: tocontract theſecaſes on this 
manner, doe thus, wet the end about one 
inch in water , then putthe rouler inagain, 
and ryc a great packthrid about the wer, 
within three quarters of an inch of the end, 
put anotherthing almoſt ofthe ſame diame- 
ter of the rouler inat the wet end abour halfc 
an inch, hold it therc, ger ſome other body 
ro draw the packthrid rogerher, you holding 
the rouler and rammer , one put downeto 
theend within one inch, and the rammer 
which muſt be a little lefſe in diameter, 
to meet with that end within halfe an inch, 
in which placerhecontract or choaking muſt 
be#the packthrid having drawn it together, 
rye it faſt on thar place,rake out the former, 
let ir dry and itis done: when the hole is 
contracted together, make it ſo wide, as is 
| before 
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before taught, with a round Bodkin, which 
you muſt provide for that purpoſe, Þ{' 


A The mouth of the 
Rocket, B ſo far muſt 
the Bodkin be thruſt up 
the middle. You: mult 

- have a ſmaller Bodkin 
(which when your Roc- 
ketsare filled with com- 
poſition, and tryed rgthe 
rod) you mult thruſt this 
'Bodkin in at the mouth, 
ſtraight up to the midſt 
of the Rocker, having a 
care of thruſting it nee- 
rer one fide then the 0s 
ther. he 
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CHaAP. Il. 


How to make the Compaſition for Rockets 
of any Size. 


T Heſe wayes which I will teach you, 
I rake them not upon rruſt our of 
=. Authors to that purpoſe, burhave 
experimented whar I teach, and firſt for 
Rockets of one ounce , you muſt uſe onely 
Cannon-powder duſt, being beaten in a 
morrerand finely ſcarſed, which riſethvery 
ſwift, making a greatnoyſe , but carries no 
raile: thoſe of moſt beauty in their operation 
are made, wich putting one ounce of char- 
cole dult, ro eight ounces of powder , this 
compoſition will hold tor Rockets of one, 
two, and three ounces ; bur for thoſe of 
foure, take three ounces of charcoR tq one 
pougd of Cannon-powder duſt, continuing 
that rule, untill you come to Rockets of ten 
ounces, and from thence to Rockets of a 
pound, one pound powder duſt, and foure 

Ounces 
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ounces of charcole duſt: bigger thenrheſe I 
havenoexperience of, 


—— 


Tr OS __ 
_— _— 


To fill the Rockets with the compoſition. 


Place the mouth downwards where ir 
waschoaked,and witha knife put in ſo much 
as you can of rhe receits, provided for that 
ſize at one time, then put down your ram- 
mer, which muſt be longerand narrower 
then the former orRouler upon which you 
made the caſes, and with a hammer of 2 
pound weight,give three or fourc indifferenr 

nocks, then put in more compoſition with 
your knife, untill ic be full, at every time 
knocking the likeas before , with the ram- 
mer, untill che compoſition come within one 
diameter of the bore of the rop , there pur 
down a pcece of paſtbord , and knock it in 
hard,prick three or foure lirtle holes therein, 
then put fine piſtoll powder in almoſt co the 
trop, and upon that another cap of pap, 
upon which pur a peece of leather , thar ir 
may betyed on the top of the Rocket, and 
faſt glued on, then ger a ſtreight ewigge,and 
\ bindeir uponthe _ with trong _ 
; 2 rarta, 
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thrid, it muſt be no heavier, then being pur 
upon your finger, two or three fingers 
breadths from the mouthof the ſame, it may 

juſt ballaſt rhe Rocker ; then it is prepared 

tor uſe, | 


OO OINTY 


Cuat. I. | 


How to give fire to one or more Rockets, 


G: your Rockers mouth upouthe cdge d 


of any peece of timber , bartlement of 
a wall , = of the Gunners carriage 
wheelc, or any dry place whatſoever, where 
the rod or twigge may hang perpendicular 
fromir, then lay atrain of powder that may 
come under the mouth thereof, give fire 
thereunto and you have done, But if you 
would firemore Rockets then one, that as 
one deſcendeth the other may aſcend by 
degrees, make this compoſition following, 
of Roch peeter 8 ounces, Quick Brimſtone & 
ounces , and fine Powder duſt 2 ounces, 
which lay in aline from one rocket to ano- , 
ther, they being placed teninches ora foot - 
| one 
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+ onefrom another, give fire to this compolt- 
tion, and it will worke yourdefire , by cau- 
ſing onero mouat into the aire when the 0- 
- ther is ſpent , bur before you place your 
Rockets, remember to prick them with the 
bodkin, as I have taught you inthe tenth 
Chapter, at the latter end thereof. 
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CHAP. 13. 


Dzvers wy ns Compoſitions 


0r Sfars. 


A Compoſition for Stars of ablew colour mix- 
ed with red. 


Salt-peeter, 4 


Take of Powder meal:d, $ | 
Counces 
LPutck Brimſtone. 12 


Meale all thele very fine, and mix them to- 
gether with two ounces of Aquavite, 
and hil:e an ounce of oile of Spike, which 


ler be very dry before you ulc it. 


Ano- 


. 
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Another Compoſition which maketh a white | 


and beautifull fire. 
Take Powder, '$ 
Salt-peeter, 241 5 | 
Qvick Brimſtone. 12G — cbs 
C amphire I 


Meale theſe Ingredients -and incorporate: 
them: Now to meale your Camphire, 
take a braſſe peſtle and morter , wet the 
end of the peſtle ina little of the oyle of 
Almonds , and it will meale to powder, 
then keepe it cloſe from the aire, elſcit 
will become ofno uſe, 


Another white fire which laſteth long. 


Take Powder, 
Salt-peeter, 16 
Brimſtone, 8 Ounces, 
Camphire, I 


Oile of Petter, 2 


Meaſe thoſethat are tobe mealed, and mixe, 
chem according tothe former direions 


CHaP, 


————> 
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CHAP. 14. 


T he manner of making Stars ;, and 
to uſe them, 


Ak litle four ſquar pieces of brown 

l papcr, which fill with the compoſi- 
tion you approve of beſt , of the 

three laſt raught: ſo double it down, rouling 
it untill you make it round, about the big- 
neſſe of a nut , orbigger , according to the 
ſize of your Rocker, that you intendthem 
for , prime them , with drawing thorow 
them Cotton- week, and they are prepared. 
You mayalſo make them after this man- 
ner, you muſt have arouler-which muſt be 
as bigas an ordinary arrow , which ſhall be 
ro roule a length of paperabour it,and with 
a little glue paſt-it round ; when it is dry 
draw our the rouler , and fill it by littleand 
lictle, with athimble: ſtill chruſting it down, 
every filling of athimble, witch the roufer, 
which being filled cur it in ſhorr pieces , a- 
bour halfan inch long, then having in _ 
neflc 
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neſſe cither hot glue, or ſize, mingled with 
redlead:, dip therein oneend of your ſhorr 
peeces, leſt they take fire art both ends roge- 
ther; and becauſe that itmay not ſo dy 
blow out : theſe being thus finiſhed, ſerthem 
to dry untill you have occaſion to uſe them : 
and then putting the open end in powder on 
the top of rhe Rocket, in that place after the 
firſt paſtboard, orcover, is placed ina Roc- 
ket ; next the compoſition , whereT taughr 
you before to put powder for to make a tc- 
port : which now you muſt leave out to 
place in theſe Stars , after this mannermake 
ewo or three holes in that paſtboard, which 
prime with/powder-duſt:and thereupon put 
a little Piſtoll- powder, to blow the Stars 
out , when the Rocker is-ſpent : after the 
powder, putas I have ſaid before, the open 
ends of theſe Stars,down upon that powder: 
when you have put them ſocloſeas they can 
ſtick one by the other, puta lictleſmallcor- 
ned powder on the trop of them ,, to run be- 
tweenthem , and pur another tyre of Stars 
upgn that , and in like manner a third tyre 
upon them, till you come to the top of the 
Rocket-caſe, thereput a paper over the head 
_ of it, and tye itclolc about the top, rhar- 

none 
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none of the powder come fromunderor be- 
rween the Stars, - | 


How to prepare the.Cotton-week, toprime - 


the firſt ſort of Stars,” 


Take Cotton-week , fuch asthe Chand: 
lers uſe for Candles, double it fixi-or ſeven 
times double;zand wetit thoroughly in Salt- 
peeter water, or Aquavite ,- wherein ſome 
Camphire hath been. diſſolved ; ori for want 
of either in fair water , cur it in divers pie- 
ces , roule in mealed powder, dryitin the 
Sun, and it 1s done. | [-1:0'1 


POTTY 
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How to make ſilver aud golden Rain, and 
how to uſe them, 


Ow I ſhew youtheorder of making 

INES Rain , which is after this 

manner, you mult provide ſtore of 

Gooſe-quils , which being provided, you 
| my 
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- znvuſt cue chem off ſo long as theyaare hol- 
low, the compoſition to fill theſe muſt be 
madethus ; two ounces of cole-duſt to one 
und of powder well mixed , having fil- 
Jed many of theſe quils, you ſhall place 
chem in the ſame place as I raught you to 
pur the powder and Stars , firlt putting a 
Jinall quantity of Piſtol powderunderthem, 
to blow them our when the Rocketis ſpent: 
upon this pur your quils, as many as will fill 
che top of thecaſe, with the open end down- 
wards, ſo ſoonas the Rocker is ſpent, you 
ſhall ſee appeare a golden ſhowre , which 
by ſome is called golden Rain, the like way 
you may make filver Rain, filling the quils. 
withthe Compoſition for white Stars. 


Cuar. 
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CunaP. 16. 


How to make Fiſgigs, which ſome call by 
the name of Serpeuts, andto 
uſe them. 


Oumulſt providea ſmal rouling pin, 

\ about one quarter of an inch in thick 
nefſe, upon which roule ſeven or 

eight thickneſſes of paper : fill them foure 
inches with powder duſt, ſomrimes putting 
berween the fillinga little of the Compoſt- 
tion for Rockets of 10 ounces: and at the 
end of foure inches choak him , fill ewo in- 
ches more with Piſtoll powder, then choak 
the end up: at theother end pur ina little of 
the mixture for Stars, andchoakebetweene 
that & the compoſition, & you have done : 
put divers of theſe with the Starry end 
downwards, uponthe head of a Rocker, as 
you did the quils, with powder to blow 
them out, when the Rocker is ſpent , rhey 
will firſtappearelike ſo many Stars, when 
theStars areſpent, taking hold of the pow 
er 
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der duſt, they will run wrigling toand fro 
like Serpents , and when that Compoſition 
is ſpent, they will end with every onea re- 
port, which will give great content, I ſhall 
have occaſion to ſpeak of theic Filgigs in 0- 
ther Fire-works. 


MR88808ts poadnectarapanges 


CHAP. I7. 


How to make Girondels, or ( as ſome call 
them) Fire Wheels. 


Fire Wheele , is often required in 
Are Works for pleaſure, and there- 
 AforeT have thought fit and neceſſary, 

ro ſer downe their deſcription: as wellas of 
all other ſorts of Fire-works; Firſt, you muſt 
make a Wheele of Wood , ſo big as you 
leaſe to make Girondels , and unto theſe 
binde Rockets very faſt of a mean bigneſle, 
withthe mouth of one towards the tayle of 
another, thus continuing untill you have fil- 
led your Wheelequite round, which done, 
cover them with paper paſted very curi- 


ouſly, that" one taking fire , they may nor 
; take 
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take fire altogether; and daube 'Sope upon 
them quite round, leaving the mouth of one 
of them open to give fire thereto, for the 
firſt Rocker having burned, will give tire to 
the next, keeping the Wheele in continuall 
motion, untill they be all ſpent : there may 
be bound fire Lances, to theſe Girondels, 
either upright, or neer, overchwart, which 
will maketo appear diverſicy of very Cir- 
cles ; Your care muſt be, to placethe Gi- 
rondels at aconvenient diſtance, from other 
Fire-Works : leſt they ſhould cauſecontutt- 
on, and ſpoyle all your Work. 
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How to repreſent divers ſorts of Figures 
in the Aire with Rockets. 


the head of a Rocker , and aliorto place 
golden or filver Haite or Rain, or Stars, 
or Fiſgigs , which when you have divers 
Rockets to make for a great Fire-work, ler 


one be with a report , the next with Stars, 
k an- 


| Have taught you to make a report upon 
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another with Gold Haire, or Rain,one with 
Silver Haire or Rain, for ſtanding juſt under 
the Rocker it appeareth like Rain, bur being 
afide hand like Golden or Silver Haire : and 
uponthe head of another Rocket place the 
Fiſgigs, which when the Rocket is ſpent will 
firſt appear like ſo many Stars after they are 
ended, they will ſhew like Serpents wrig- 
ling toand fro, and laſtly,give every one his 
report. 


To repreſent a Tree inthe Ayre. 


WW | '51-T 
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It is a rare thing to repreſema Treeor 
Fountain, 1n the aire , which madeby pur- 
ting many little Rockets upon one greatone, 

ng al the rods of the little onesthorow 
wires,made on ſe upon the fides of the 
reat one, or ſomeother way , as your in- 
duſtry will diſcaver, now if the little ones 
take tn while the great oneis mounting up, 
they will repreſent a Tree , but if they take 
fire as the great one is deſcending or turn- 
ing down again rowards the ground; then 
they will be like a fountain of fire, if there 
be two or thiee litrle Rockers amongſt 
others, that have no rods, they will _ 
divers motions contrary to the reſt , very 

Tf bo he Fiſgigs upon the 

ore the Fiſgigs upon t 
head of a hn] * 1: —_ Side {mall 
ſtring tye them cogerher, a foot of line be- 
tween , when they are on fire in the Aire 
2” will ſee very great variety of Figures, 

auſe as they wriggteto and fro, they 
will pull one anotherafter them, to the fpe- 
cultour a great deal of content : jt will be 
caſant if you tye them nor all rogerher 
three or four, which will in the firing of 


them, 
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them, be diſtinguiſhed from thereſt , with 
great varicty. : : 
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CHran. 19. 


How to make Fire-lances. 


—HTHeulc of theſe Lances is much re- 
| quired inall great Fire-Works , and 
| I raught you before to uſe them in 
the Fire-Wheels, the manner of their ma- 
king is thus , you muſt make Cartouches or 
caſes juſt like the caſes for Rockets.: onel 
theſe foraneed may be made of paſtboard, 
and glued as they area rouling of them, 
if for great ones ; but ir is beſt ro make lictle 
ones of paper, thecaſe being provided, let 
them be filled with the dry compoſition for 
Stars, in the thirteenth Chapter of this 
Book: prime them with wet Gunpowder, 
thelower cnd of the caſe is ſtopped witha 
ieceof wood, to the end they may be nai- 
ed, and ſtuck, when, and where, they _ 
c 
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be uſed, the wood being abour three fingers 
breadth long, our of the Cartouch. 


AA SASAABAAAAAD 


Cuary. 20. 


How to make 4 Rocket, which firing it out 
of your hand, ſhall continually be in 
agitation, either on the earth, 
or inthe aire, 


Het prepared a rocker with a re- 


port 1n the head , ſuch as Itaughr 

you firſt romake, tycit to abladder, 
ſo that the end of the rocket may cometo 
the mouth of the ſaid bladder, and binde 
icoyer very ſtrongly , then firing irour of 
yourhand, caſt ir away from you, it matters 
not which way,ſo it wilcome to the ground; 
there by reaſon of the bladder it cannot ſtay,, © 
but preſently rebounds upwards, moving 
to and fro, untill all be ſpent : there is ano- 
ther ſort, and that is a ſmall rocker, put«nto 
bladder, and ſoblown up roundabourir,and 
yes abourthe neck thereof, which will have 
aclightfull motions, | 

Ow g CHAP. 
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CHAP, 21, 


The manner how to make Balloones 
for the Morter-peece. | 


Fs , you muſt provide a wooden 


{ rowler, twice ſo long as indiameter, 
A. you muſt have it of ſuch bigneſle as 
ou defire to make the infide of your Bal- 
loone, upon which rouler let there be rouled 
ſo many paſtbords as you ſhall thinke ſuffi- 
cient for ſtrength, being well gluedtogerher: 
.chen choak this Carrquch at the one end, 
leaving a little hole fora port-fire, as ſhall 
follow, and gluc it in, this por-rfire ſhall be | 
made juſt like a Rocket, of the bigneſſe of 
the hole you leave open for it, and filled 
wich compoſition for Rockets of that ſize, 
not pricking it with abodkin , as you are 
rau$hr to prick other Rockers, andtoknow 
of whar length rhis porr-fire ought tobe, it 
will not beamiſſe to try one Balloon filled 
with carth,and your porr-fire faſtned there- 
Mr by > unto 
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unto:Now to b!! the Balloon place all your 
Serpents withinit,together with Stars, Roc- 
kets and Crackers,in ſucha convenient man- 
ner that there may be very little void room, 
within the Cartouch : it being thus filled, 
put inas mrch powder duſt as you canthat 
ir may run every where thorow the chiſks, 
_ between the Serpents, Rockets, and Stars 

that they may all fire, and tha the ſaid 
powder duſt may break the Balloon: theſe 
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things being thus diſpoſed choak up the 0- 
ther end cloſe , and chargeit in the morter 
as I have taught you to do thecanvaſs Gra- 
nade; and you may ſhoot it when you pleaſe. 

Such Balloons I have at this preſent, and 
doc afluretheReader, thatthis deſcription is 
in every partproved, and practized by my 
ſelf; rothe knowledge of divers ſpectators, 
-who have ſcen theſe ns pots 1 , I doal- 
ſofignifie tortheingenious Reader , thar it is 
not good to uſe ſomany ingredients(in Fire 


works) as the Ancient , nor ſo few as ſome 
Modern. 
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A moſt pretious Unguent for any burning. 


Ecauſe that divers 'men in'their pra» 

BB fig fiecons onerime or ortrer 
chance tobe 'burned 'by them , and 
alſoby rheblowing up of Gunpowder ma- 
ny are burned intheface, or clfwhere.I'will 
ſhew you ſuch falves which I have cured 
my ſelf wichall, Thavng chem out of Ma- 
: . {ter 
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The Unguent.. 
Ate firbigh mhnaaarh 


ot pleaſe, anUboyleit: aff 
Skin A ercatiſe no axe $ 2. thenic 
the Lard three or fout nights , aker 


which it muft bt wafhed in running wares; 
ro take away the falriſh nature, andalſoro 


clenſeit white, then meltir, and keepir for 
your uſe. 
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Otherwiſe, 


Ty white of an Egge, and freſh butter, 
being mingled rogether and well bea- 
ten jnroancintment, isexcettemt. . 
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et Another ſort moſt exctlient, ; | 
Tate a ſtone of quick Lime, and let ir 


diſſolve in cleer water, and when the 
| water is (etled, poure ir gently out fromthe 
Lime, thorow a linnen cloth , then pur as 
much corn op (as youtake waehtogether, 
and beating ir all co an vile, you ſhall have 
a moſt excellent Ungueant for all manner of 
—rrembay 


FINIS. 


